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BiojuieTCHb MHCTHTVTa TeopeTHiecKOH Actpohomhh 

1957 


MaAbie nAaneTbi 

(1955) 

H. C. CaMoiiAOBa-HxoHmoBu 

P«yAbTaT« Ha 6 ,M 04 aTcAhMOM H 3,l.eMepHAnoi. paCoTb. i.o MaAbiM uAaHeiav a KpaTKHi. ofiaop Aarepn- 

’^’'“mINO^^PLANETS 1955, l)y N. S. Samoilova-yahhoNlov,,. - Sumauay on Minor Planets work 
durin^^ 1955. 

B aarvcTe 1955 r. BbiiueA ii3 neMBTn cdopHiiK stJjeMepiiA inaAbix iiASHex Ha 1956 r. 
(AecflTbiil' roA ii34aHiia), cocTaBAeHHbiil no oopaauy npouiAUX act. B cooTBerrTBHH 
c noHteAaHHBMH, BbtcKasaHHbiMH HAenaMH Komhcchh Xs 20 Ha cueBAe MeaiAyHapoAHoro 
acTpoHOMH'iecKoro coio3a b Phmc, it c pei.ieHHeM komhcchh AcTpocoBexa no TepMUHoAonni 
HaBBaHHH MaAbtx nAanex b „9$eMepHAax“ AaHB. .. B.ipeAb CyAyx AaBaxacH b AaxHHCKoil 

"‘’'"nA™"! ueHxpoM B Uhhuhhhbxh BMnyuteHo b 1955 r. 159 nAaHexHbix UHR^ob 
ox 67 40 1326 Ho^pa (Minor Planet Circulars 1955) B H„x ony6AHKOBaH« npcABapH- 

xeAbHue oSoBHaMCHHa 27 nAanex, oxKpb.xb.x b 1953 r.: 1953 CN, EM, FN„ JN. KB, OM, 

nM TF TG VG VO«j XBi, YD— YJ; o6o3Ha«ieHHH 203 nAaner, oTKpbiTwx b 1954 

?954 AK-Im,’ ET-Evl^GK HH: JP-JT, KK-KM. NQ-NS. OE P^-PN- QK-QT. 
RO, RP, SB-SZ, SA -SL„ TA-TQ, UA-UZ, UA,-UZ„ UA, UY^ ^A-BM’ 
VD_X0 YA— YE H 257 nAanex, oxKpwTbix 40 hoh6ph 1955 r.. 1955 AAi, BA BM, 
CA-CB DA-DQ, EA-EP, GA-GB, HA-HO, KA-KC, MA-MP, NA. OA-OE, 
QA-QZ, QAi-QN,. RA-RZ, RA.-RF^, SA— SZ, SA,-SY„ ^54 

UQ. B o6iiieft caojkhocth b 1953 r. 6 mao oxKpwTo 503 nAaHeTW, a b 1954 r. 

^^^nonpelneMV oMCHb msao nAanex, Ha6Aio4aBmHxcfl HecKOAbKo pas. Tan, b 1954 r. 

Ha6AK)4aAHCb: 

311 nAanex o4hh paa (82 ^/o)» 

52 nAancTbi 4 Ba paaa (14®/o), 

To;r7,r,c™“c“' - (WM AC. DE, ER, ho, . .pe., 

oT«J»Ti„ ■ 1955 r. (1955 BG. FC. FG), ,«aoc, onp.«««Ti, •"■"?'','5 m-19»'"™I- 

KooMe xoro, onpeACAeBM 44 chcxcmm bacmbhxob, oxKpwTbix paHee (b 1904 IW r 
hs'^hhx 32 CHCXCMM coxpyAHHKaMH AcxpoHOMHnecKoro BhinHCAHxeAbHoro HHcxHxyxa T 
AeAb6epre (Nachrichtenblatt der Astronomischen Zentralstelle, 19»). 

10 nAanex, chhcok Koxopbix npHBe4eH b xa6AHHe, noAynHAH 
RnAhmell qacxB bxhx nAanex oKasaAocb BosMoatnwM npncBonxb nocxonnnue nonepa 

nnn oT^eACHHue nacTo 6oAbniHMH npoMejKyxKaMH BpcMCHH. BAaroAapn TanoMy oTo»4e 
“«««» Aocb noAynnxb BAeMenxb., yAy,ie«Hb.e no Ha6A»4eHnnM b necnoAbnnx 
onnoanunax^ Tan, nanpnMep, naanexa (1615) 1950 BW^a^A.Cb nAwew^ oxnp-roi 
eme b 1926 r. C. H. Bcabbckhm h noAy<iBBuiefl xofab oeoananenne 1926 TU, 

BTOpnmo oTKpHTa b 1948 r. n noAynnAa nonep 1948 TG, n naKonea, Tpexn# p 

429 

1 BtoJurereBb HTA, .N? 7 (80) 


Sanitized Copy Approved for Release 2010/10/05 : CIA-RDP81 -01 043R001 000060004-6 




B 1951 r., Kor4ay4aAocb onpe4eAHTb ee aAAHiiTHiecKHe SAeMeHTW, a aarcM oTo>K4ecTBHTb 
c oTKpwTbiMH panee nAaneTanH h nponsBecTH yAyimcHHe aAeMeHToe. llAaHeTa 
1928 RT 6biAa oTKpwTa Yl. 0). LUaBH. Ee y4aAocb oToai4ecTBHTb c nAaneToft 19^8 WN 
H onpe4eAHTb aAeMeHTw no 4ByM onnosHijHaM. 

CnKCOK nAaneT, noAyHHBiuax aoCTOBHHue aoHepa a 1955 r. 


1606 

1607 

1608 

1609 

1610 
1611 
1612 

1613 

1614 

1615 


1950 RH. 

1950 RA. 

1951 RZ. 

1951 NL. 
1928 RT. 
1950 DJ. 
1950 BJ. 
1950 SD. 

1952 HA. 
1950 BW. 


L. Boyer. 

E. Johnson. 
C. Rogati. 

E. Johnson, 
n. 0). ma:,H. 
K. Reinmuth. 
K. Reinmuth. 
S. Arend. 

A. Schmitt. 


Alger. 

Johannesburg. 

La Plata. 

Johannesburg. 

CnMena. 

Heidelberg. 

Heidelberg. 

Uccle. 

Uccle. 

G. Link (Indiana 


P. Sconzo. 

P, Sconzo. 
H.HirosenT.Takase 
, S. Bohme. 

S. Bohme. 

I S, Bohme. 
j S. Bohme. 

S. Bohme. 

S. Bohme. 


MPC 1186 87. 
MPC 1210. 
MPC 1211. 
MPC 1227. 
MPC 1244. 
MPC 1247 48. 
MPC 1281. 
MPC 1281,82. 
MPC 1282. 
MPC 1325. 


(1606) 1950 RH 1928 RL - 1937 TS 1937 VO; (1609) 1951 NL 1934 JB 1947 WB Biiepabie oTsphiTa 
B 1^ r B CHMenae F. H. HeyfiMHHhiM; (1610) 1928 RT = 1938 WN; (1612) 1950 BJ =- 1939 CD; (1613) 
1950 1929 CL 1941 SR; (1614) 1952 HA = 1928 SA - 1931 EA; (1615) 1950 BW 1926 TO 1948 TG 

BnepBhie OTKpblTa C. Vf. BeAHSCKHM B CHMeHSe. 

np040A>KaAaCb H 4a>Ke HCCKOAbKO 0>KHBHAaCb pa6oTa IK) VAyMUieilHIO aACMCHTOB HyMe- 

poBaHHbix iiAaneT. B 1955 r. onybAHKOBaHo 49 chctcm hobux aAeMCHTOB, h3 hhx 25 chctcm 
onpeAeACHN b CCCP (BapxeHeBa, 1955a, 19556; KayAHHa, CitnoAa h 4hphkhc, 1955; 
XaHHHa H BapTeneBa, 1955; UlMaKOBa, 1955). Macxb bthx sAeMeHToa iioMeifleHa b .,3q)e- 
MepH4ax Ha 1956 r.“, qacTb Bofl4eT yjKC b „9(j)eMepH4bi na 1957 r.". 

B 1955 r. BHOBb Ha6AK)4aAacb nAanexa 515 Athalia, Koxopaa 6hiAa BxopwMHO oxKpwxa 
B 1953 r. noCAe xoro, KaK b xeseHHe 50 acx ona c^HxaAacb yxep«HHoH. Ee aACMeHXw 
xenepb yAyniueHU FI. MyacHOM no Ha6Ai04eHHHM b xpex onnosHijHJix h Moryx cunxaxbca 
snoAHe na4e>KHbiMH (MPC, Ms 1283). 

Ha cxapwx nAacxHHxax, noAyMeHHwx iia o6cepBaTopHH MaK40HaAb4a b 1951 r. no 
nABHy r. Kaflnepa o6o3peHHH acxepoH40 B, Snah o6Hapy>KeHhi 4Ba hobhx xpoBHua, noAy- 
MHBUIHX npe4BapHxeAbHhie oeoanaMCHHa 1951XJ h 1951XK. Oahako KatKAwft h 3 hhx 
H a6Ai04aAcn xoAbKO no 4Ba paaa, h noxomy moxah 6bixb onpeACAenw xoAbKO KpyroBwe 

OpbHXfal. 

BoceMb HAaHex hoavhhah b HCxeKuiCM ro4y HasBaHna. Ma hhx HAanexM 1379 Lomono- 
sova, 1403 Idelsonia h 1484 Postrema 6biAH oxKpwxw F. H. HeyBMHHhiM, 4aBHo noAy- 
MHAH noCTOHHHbie HOMCpa, HO 40 CHX nop HC HMOAH Ha3BaHHtt (MPC, Ms 1252). 

B 1955 r. HanaAHCb cHcxeMaxH«tecKHe Ha6Ai04eHHH HpxHx nAanex, H36paHHhix 4 ah 
onpe4eAeHHH nocTOHHHhix KaxaAora cAa6bix 3Be34 (CaMoiAoaa-HxoHTOBa, 1955a). Ha6A»- 
4eHRH Be4yxc»i Ha o6cepBaTopHHX FlyAicoBCKoa, Khcbcko# (AH YCCP), TauiKCHTCKoft, 
MocKOBCKofi H Ha pa4e aapydeatHwx oScepBaxopHfl: o6cepBaxopHH b Byxapecxe, Konen- 
rarene, Aa FlAaxa, AeiAene, CaHx-Hro 4a Mhah, Cn^Hee. BecbMa hhtchchbho Be4eTc»i Ha6Aio- 
4eHHe nAanexM 51 Nemausa. 4oArocpoqHhie xohhhc BtpcMepHAN btoB nAanexm peryaapHo 
ny6AHKyeT FI. Hayp (Naur, 19^). 

Ha HeAbCRoft o6cepBaxopHH npoBOAHTca oKOHnaxeAbHaH AHCxyccHH Ha6Aio4eHH« nep- 
Bbix HexHpex HAanex. npoH3B04HXca HSMepcHHe HAacxRHOK r onpe4eAeHRe xoRUbix 
noAORtcHHi ocxaAbHttx 12 -tr HAanex nporpaMMU 4 Bpayepa (Yale Observatory, 1955). 

ripoAoARtaexcR xasate o6pa6oxKa 2400 nAacxRHOK, noAyqeaHux Ha oOcepsaxopHR Maa- 
40BaAb4a no nporpaMMe F. Kaftnepa o6o3peRH)i acxepoR40B. FIoAORceHRM naanex no 8 Xhm 
cHRMRaM onpeaeARA npR noMODgR cRORCxpyHpoBaHHoi RM ManiHHiii F. BaH6Rc6poeR, noay- 
RHBniRft 871 noAORteHRC (Yerkes and McDonald Observatories, 1955). 


B EaieroAHHKC BpHxaHCKofl acxpoHOMH'iecKoft accoijHaijHH he Ka>ii 4 bifl ro 4 npHB 04 HXca 
AaHHbie oTHocHxeAbHO noKpbiXHH 38634 HpKHMH MaAbiMH HAaHexaMH (Taylor, 1955a). BbiAa 
C 4 eAaHa nonbiXKa Ha 6 AK) 4 aTb noKpwxHe (Nicholson a. Cragg, 1955): 22 4 eKa 6 pa 1954 r. 
Ha o 6 cepBaxopHH FlaAOMap Shah CACAanw c noMOUibio 100-4K)iiMOBoro petpACKTopa 4 Ba 
CHHMKa Becxu okoao npe 4 CKa 3 aHHoro MOMeHxa noKpwTHH. 04HaKo noKpwxHe He npo- 
H30UIAO: Becxa npouiAa Ha I'.'S ceaepHee sBesAw BD h 19°945. floKpuTHe mopao 6bixb 
BH 4 HM 0 B ioro-3ana4Hoif KaHa 4 e. Ha 1956 r. npcACKasano toabko 04 H 0 noKpuxHe 3Be34bi 
Becxoii, Bn 4 HMoe b AHxapKXHKe. 28 hjohh 1955 r. OaAAaAa npoBAex nepe 4 xymaHHocTbio 
M15 B Flerace (Taylor, 1955a). 

F. TaSAop, saHHMaioiiiiiiicH npeABbiHHCAeHHa.MH noKpbixHii 33034 MaAbiMH HAanexaMH, 
onyOAHKOBaA onHcaHue npHMeHaeMoro h.m noAyrpatpimecKoro Mexo4a iipe4BuaHCAeHHa 
iioKpwxHfl (Taylor, 1955b). 

TeopexH^ecKHX pa6ox no MaAbi.M iiAanexaM a itcxeKuieM ro4y BbiuiAo oaeHb MaAo. 
F. M. BaateHOB (1955) hccacaobba pasAoateHHe b xpuroHOMeTpuHecKHe pa4bi BbipaateHHfi 
BH4a (1 - 2/1 cos z B KOTopwx /I HeqexHoc >ihcao, h ycxanoBHA AOCxaxoqHo xec- 

Hbie rpaHHUbi 4Aa KoatJxjiMjiHeHToB bthx paaAoateHHfl, BbiseA npHOAHatenHwe BwpaateHHa 
AAH Koa(})(j)iiuHeHxoB AanAaca b^‘>, npimcM 4Aa ouchkh adcoAioxHoit norpeniHocxH Koscp- 
IpHliHeHTOB, BbmHCACHHhlX HO 3XH.M (pop.MyAaM, 4aHbI HpocXMC I’patpHKH. EMy y4aAOCb 
ycxaHOBiixi) rpaiingbi 4Aa MaKCHMaAbitux 3HaqeHHtt ocxaxoHHHX 'iachob pasAonteHnit. 4Aa 
o^eHKH ocxaTOMHoro HACHa paaAoaiCHHH npH pasAnanbix n xaRiKe npcAAontenw rpaifiiKH, 
c noMoigbK) KOTopwx mo/KHo peuiHXb h oOpaxHwH Bonpoc: CKOAbKHMH HAenaMH nyatHO 
orpaHHqnxbCH, axodbi MaxcHMaAbHaa BCAHHUHa ocxaxoHHoro qAena ne npeBocxo4HAa 4ony- 
cthmoB ouih6kh. FloAyqeHHwe pe3yAbxaxbi npHMeneHbi 4 Ah pa3Ao>KeHHa b pa4 BCAHqHHbi, 
odpaxHoiS Ky6y paccxoaHua MeatAV nAanexaMii, 11 nAAiocTpnpyioxca na npuMepe MaAoft 

iiAaHeTbi 244 Cnxa. 

F. A. Me6oxapeB 11 A. H. BoatKoBa c noMOUibio mbtoahkh, paapaSoxa.HHoft oahhm h3 
aaxopoB (MedoxapcB F. A. Bioaa. HTA, 4, 10, 1951), nocxpoiiAH npH6AHateHHyto xeopmo 
.tnHJKeHiia MaAbix nAanex xpoaHCKoit rpynaw (MedoTapeB, BoatKOBa, 1955). Mhcachhum 
N iexoAOM nocxpocHo nepHOAHqecKoe peuicHHe Aarpanata b orpaHHqcHHofl aAAHHXHqecKoft 
.saAaqe xpex xeA h cocxaBAenu anaAHXHqecKHe BupaateHMa 4Aa BosMyigeHHtt SAeMCHTOB 
B oKpecxHocTii Bxoro nepHOAHqecKoro peuieHHa. MexoAHKa npiiMeneHa k nAanexe 588 
.•\xHAAec. 

B caMOM KOHije 1954 r. noasHAacb pa 6 oxa E. Pa 6 e (Rabe, 1954), nocBaujeHHaa Bonpocy 
o npoHcxoasAeHHH xpoaH^eB. HecKOAbKo acx xoMy uaaaA F. Kafinep(G. Kuiper) BucKasaA rnno- 
xeay, qxo xpoauiibi — 6 biBuiHe cnyxuHKH iOnnxepa, BbiGpouieHnue hs CHCxeMbi tOnaxepa bcaca- 
cTBHe yMeHbuieHHa ero nepsoHaqaAbHoS Maccu. npoBepKH axott rHnoxeaiii h npaSAHateHHoii 
oijeHKH B03Moa<Hoit Maccu npoxonAanexu E. Pa 6 e paccMaxpHBaex nAocRyio Rpyroeyio orpa- 
HHqeHHyio aaAaqy xpex xeA, cqHxaa Maccy KDnnxepa nepeMCHHoa. C yMCHbuieHMCM Maccu 
lOnHTepa nocxoaHHaa Hko6h C(p.) nenpepusHo yMCHbuiaexca, xax ate kek r CKopocxb 
xcAa meaqS Maccu V. Ecah xcao maaoK Maccu BHaqaAc ABHraAocb na He 6 oAbuioM pac- 
cxoaHHH ox lOnHxepa, xo yMeHbuieHHe V BuauBaex pacuinpeHHe ero opdHxu, x. e. y 4 a- 
AeHHC ox lOnHxepa, a oAHOBpeMeHHoe yMCHbuicHHe C auauBaex cxpeMACHne tcab 
K OAHOMy H3 UeHXpOB AH 6 pa||HR L4 HAH — XORREM adcOAtOXHOrO MHHHMyME C, X. C. 
npoHCxoAHx npespaigeHHe cnyxHHKa b xpoaHya. He HCKAK>qeHa BosMoatHocxb boshhrho- 
BCHHa npH HCROxopux cneyHaAbHux naqaAbHUx ycAOBuax xaRate op 6 iix, noAodnux opdHxe 
FHAaAbro. BocnoAb30BaBuiHCb ABAee qucACHHUMR peayAbxaxEMH TiopRRra, noAyqeHHUMH 
B ero npHdAHateHHon xeopRR xpoaHUCB, E. Pade noAcqnxaA, qxo Macca npoxonAaHexu 
40 AacHa duAE duxb npRdARSHxeAbHo B 20 paa doAbuie coepeMeHRott Maccu lOnHxepa, 
qxodu npH ee yMCHbuicHRM 40 HUHeumero cocxoaHRa cnyxHRR Mor npespaxnxbca 
B xpoanya. 

lil. KaMax (Cailliate, 1955 a, 1955 b, 1955 c) npnAOAacaA padoxaxb hea nocxpoeHHeM 
npHdAHateHHott aHaARXRqecRoft xeopHH nAaaexu 335 Roberta, cyxoqHoe ASHxeHHe Roxopoi 
dAHSRo R coRSMepRMocxR 1 : 3 . CpaBHeRRe c HadAtOAemaMR b 4 onnoaRURax 1947 — 1953 rr. 

nORESEAO, qxo HEdAIOAeHBa npCACXaBAaiOXCR C OlOHdREMH 40 in no npaMOMy BOCXOMCAe- 
HRR). Abxop BUABRHyA rRHoxesy, qxo npRqRHott xbrhx pacxoatAeHHfi Moatex duxb cdAR- 


430 


431 


jKCHHe 4 Byx acTep 0 H 4 OB (Cailliate, 1955d) m HccAe^oBaa odcTOBTCAbCTBa c6AH>KeHHa acTe- 
poH 40 B, npHHHMaii, HTO MaccH Hx nop>i4Ka 10~^'O- rioKaaaHO, hto no^ TecHWM cSAHate- 
HHeM CACAycT noHHMaTb npHdAHHjeHHe acTep 0 H 4 OB Ha paccToaHHC ps^lO ^ a. e. rioAyHeHO 
BwpajKeHHC 4Afl BOSMyujeHHfi Koop4HHaT H CKopocrefi acTepon4a, HcnuraBuiero TecHoe 
c6AHSKeHHe. 04HaKO BAHAHHC c6AHiKeHHH OKaaaAOCb COBCpUlCHHO HHHTOaiHblM, H BO BCflKOM 
CAyiae oe-baciiHTb na6AK)4aeMbie pacxoiKAeiina Tcopnn c iia6AK)4eHHaMn sthm HeBo3Mo>KHo. 
4 lo6aBAeHHe b paaAOJKCHHHX nepTyp6auHOHHofl (pyHKUHH 40 AronepH 04 HHecKnx machob 
nopH4Ka 4-oii crencHH aKCueHTpHCHTexa HecKoAbKo yMeHbuiHAO HCBaaKH. 

CtjoTOMeTpH^ecKHe Ha6Aio4eHHH mbabix nAanex npoAOAaiaAHCb Ha 82-4 K>Hmobom pecpACK- 
Tope o6cepBaTopHH MaK 40 HaAb 4 a. Ha MopcKoft oecepsaxopHH b BauiHHrxone npoii 3 B 04 H- 

AHCb HCCACAOBaHUH noAHpHsajiHH yepepw, Obaabaw ii VipnAH (Provin, 1955). 

Ha o6cepBaTopHH KHCBCKoro VKUBepcHTexa aaKoHHCHa padoxa no oiipeAeAeiinio noKa- 
saxCACfl HBexa 56 acxepoH 40 B (Can4aKOBa, 1955). OoxorpacfHpoBaiiHe iipoiiaBOAHAocb 
OAHOBpeMCHHO 4ByMH KaMCpa.MH C o6'beKXHBaMH d/ 17 (D = 10 CM, F=50 cm) 6e3 
(fUAbXpa H C i«eAXbIM (J)HAbXpOM, ycXaHOBACHHWM HCpCA OOTjeKXHBOM. 3Be34Hble BCAHHHHbl 

npHB04HAHCb K MeHt4yHapo4Hoii CHCXCMC. Bcero npoH3Be4eHo 172 na6AK)4eHHH. lloKaaa- 
xeAH UBexa, onpeACACHHue b cpeAHCM c oiiiH6Kofl Jt 0I'‘05 umciox 6oAbiiiyio .aiiciiepcHio: 
OHH ACHtax B npcACAax ox 0.“36 40 l.“54, cpcAHce 3HaqeHne paBHo 0!“80. K()poxKonepiio- 
AimecKne KOAeSaHHH 6AecKa iiAanex He cBHaaHbi c iiaMeHCHHHMH yBexa. 9xo roBoptix 
B iioAbsy xoro, mxo KOAe6aHHH 6AecKa o6ycA(jBA)iBaioxcfl HenpaBHAbHocxflMH (jjop.Mbi acxc- 
poH40B, ane nx naxHHCTOCxbio. H mbabix iiAanex oiipeAeACHu Koa(J)(J)nmieHxbi (paa b $ 0x0- 

rpacpHHecKHX h BHayaAbHUX Aynax. xpex HAanex — 9, 27 n 115 — Koa(})({)niiHeHXbi ({laa 
b i{)Oxorpa({)HqecKHX Aynax anaHHxeAbHo 6oAbme. mcm b BiiayaAbHwx; aaa ocxaAbHbix — pa3Aii4ne 
B npcACAax ouih 6 ok HadAiOACHiift. ripHCoeAHneHMe k KiieBCKiiM Ha6Ai04eHHflM iipHBCAeHHbix 
B xy Hie CHCxeMy Ha6Ai04eHiia Apyrnx aBxopoB - Onuiepa, Pexxa, Pm'iBeca hobboahao CACAaxb 
HecKOAbKO o 6 iju;hx buboaob; 1) noKaaaxeAH usexa ne o6HapyHiHBaiox bbhoh aaBitciiMocxH 
ox BACMeHxoB op6HXbi a, i H o; 2) cyigecxByex CBflSb MOKAy noKaaaxcAHMH ysexa n paa- 
MepaMH nAanexbi - hcm MCHbuie naanexa, tcm ohb xpacHee. 


BaKcHOB r. M. I'^SS. HccACAOBaHHe pa.^■^oxeHllli b TpHroHOMeTpaqecKHe pBjM BHpaweHHii bh,i.i 

(1 — 2A b KOTopbix n — BeMCTHoe mhcao. Bioaa. HTA, 6 , 1(74). 
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BiOJiJieTeHb HHCTHTyia TeopCTHHecKOM Actpohomhh 


PasAOiKCHHe nepTyp6aHHOHHOH ^ynKgaa b psA ®ypi>e oTHocHxeAbHO 

HaKAOHHOCTH 

MacTb 111. PaBAoateHHe nepTyp6aHHOHHOft ipyHKHHH b psA n® CTcneHHM 

npBpa^eBRH aKcgeHTpHCHTera 


leCKOrO np040A*eHHH. PaSAOKCHHH BCAyTCH IlO CTeilCHHM pa.lHOCTH C — PAe ' 

*"“TNTw1cKrJNG DER STORUNGSFUNKTION IN EINE FOURIER-REIHE BE7.I 
GUNG. Ill TEIL. ENTWICKLUNG DER STORUNGSFUNKTION IN EINE REIHE ^ 
7EN DES EXZENTRIZITATSZUW ACHSES, von N. B. JohnewsknJa. - \m sreyenv 
vorlieRenden AbliandluiiK werden die Entwicklunoen der Storunosfuiiktion im kreisform 
Dreikcrnerproblem erhalU-n, die aiich in Fallen, wo oewohnliche Entwickliini'en nac 
Ex 7 entri 7 .itaten niclit konveiRieren, brauchbar sind. Bei del Ausfuhruns dieser I 
nKlirke Motbode del- analvtischen FortseUiine benutzt. Die Entwickliingeii sind na 


CH DER NEI- 
I DEN POTEN- 


Bo II MacTH 4 aHH 0 ft pa6oTbi naMH Bwah noAyqeHM HeKOTopwe pa3AO>KeHHH neprypoa- 
UHOHHofl (pyHKHHH B KpaTHue pfl4W. OcHOBHNM oTAH-iHeM 9THX pasAOTKCHH# oT Bccx onyo- 
AHKOBaHHMX 40 CHX nop pasAoateHHiS nepTyp6aHHOHHoa cpyHKUviH hbahctch to, qro no bccm 
yrAOBMM BACMCHTaM, b BacTHoCTH H HO HaKAOHHOCTH, nepTypSauHOHHaH {pvHKUHB pa3Aa- 
racTCH HaMH b TpHroHOMeTpHqeCKH# p»4- Ko3(})(|)H!ineHTaMH 3Toro pH4a HBAaioTca hckoto- 
pMe (pyHKUIlH BKCUeHTpHCHTCTa e. 

4ah (paKTHMCCKoro n0Ab30BaHHH 3THMH pa4aMH, nanpHMcp npH HHTerpHpoeaHHH ypaBHe- 
hhH AarpaHJsa, ynoMHHyTbie (pyHKUiui ^KC^eHTpHCHTeTa b cbow oqepe4b 40 Aa<nbi Guti, 
pa 3 A 0 «eHbi B pa4’ no cxencHRM e. TaKHC pasAojKeHHS TaxHie Gmah BbinoAHCHW bo II qacTii 
HacTOHHjefl paGoTU. 

riocAC neperpynHHpoBKH qaenoB HauiH pH4bi npeo6pa3yioTCH b CTeneHHwe pa4bi no 
BKCBCHTpHCHTexy e H oTHouieHHK) noAyocea a, K03q>^>HHHeHraMH npH KOTopwx b HauicM 
cAyqae GyAyx TpHroHOMCTpnqecKHe noAHHOMH no KparRUM bccx yrAOBux BAeneHTOB: eaaHM- 
HoB HaKAOKHOCTH Op6HT /, paSHOCTH 40ArOThl B03MyiHaioijBea TOqRH H 40ArOTbl ySAa B03- 
MyiBaeMoH tchkh g2=/, — £2* paccToaHH* nepnreAHa oCKyAHpyio®ea opGHTM ot ysAa m 
M BKCHCHTpHqeCKoB HAH cpe4Hea aHOMBAHH BOBMyiaaeMoa ToqKH. 

TaxaH neperpynnapoBKa qACHOB aBAacTCH bo 3 Mo»ho 8, pasyMceTca, toabko b oGAacTH 
aGCOAIOTHOfl CX04HM0CTH ynOMHHyTUX pa3AO>KeHHB no CTenCHHM BKCHeHTpHCHTCTa, T. e. npH P 
MCHbuieni npe4eAa AanAaca (e < 0.^27. . .). 4a« GoAbuiHX SHaqeHHB BKCueHTpHCHTCTa, 

paBRO KaK H AAH aHaHCHHi BKCHCHTpHCHTeTa GoAbUlHX e4HHHBiii, pasAOHceHHe b CTeneHHoB 
pH4 no BKCgeHTpHCHTCTy HBAHeTCII HeB03M0}KHIiIM. 

B BToi qacTM paGoTU mu nonuTaeMCH Aarb GoAee oGushc pasAOHcenRH, ro4Hue aah 
aioGux e (xaR GoAboinx. trr h MeHbuiHX eAHHHUu). 4ah BToro mu 6y4eM noAbaosaTbca 


He pH4aMH MaKAopena no CTenenaM e, a GoAce oGujhmh pa4aMH Te8Aopa no CTcneuaM 
npHpaineHHa sKCueHTpHCHTCTa (c - eyl, r4e e„ HCKOTopoe ({iHKCHpoBaHHoe 3HaqeHHe aKCueH- 
TpHCHTexa, KOTopoe mu 6y4eM cqwTaTb b oKOHqaTeAbHO.M pa3AO/KeHHH BcnjecTBCHHUM h 
noAOJKHTCAbHbiM, a B npoMeHiyToqHHx npeoGpaaoaaHHHx, BooGiije roBopa, KOMnACKCHUM 

“'”’0 ?eo‘2Tp.iqecKoM oiiaqeHHH c,, 6y4eT no4po6Hee CKaaaHo b § 4. HoAyqeHHue xaKHM 

oopaaoM pa4bi 4 Ah AioGoro e, oTAHqnoro ot e4HHHHu, GyA/T HMCTb KOHeqHuB, oTAHqnuB 
OT HN-AH paAHVc cxoAHMocTH. 9 tot paAHyc GvAeT yGuBaTb OT 0.6627. . . 40 nyAH, Kor4a c„ 
H3MeHaeTCH ot HVAa 40 cahhhuu, .1 BoapaCTaTb ot HyAx 40 GecKoneqHOCT.i, Kor4a p„ hsmc- 


Bo 11 qacTH paGo' 


IH4 Cflypbe. Ko; 

lAbHblP (JlVHKUHH 


B itpeABapHTfAbHoM anaAn3e. bo II qacTii, mu paccMaTpnsaAii sth (})yHK^nll iipw ucaux 
H n 11 4Aa iiapaMCTpa a no moavak) Menbiuero cahhhuu. B btoB ycxn mu paccMOTpiiM 
aoAoiKCHHC (pvHKUHH (3.1) AAA CAyiaa A- >1.^ BeAHqMHV B MU GyACM pacvMaTpHBaTb 
aK H npe/KAC, Ko'iiiAeKCHoB, a sareM iio4poGnee ocxaHOBnMca Ha CAvaae, KorAa »/ aiiCTO 
imiMaa BCAH-iHiia. 9 tot nocAeAHHil CAViail iiMeer nac npaKTHqecKVfo saaiHocTb. xaK 
aK oa iiMCeT mccto npii 4Ba;KeHnn ToaKii no niiiepG )Ae. Ecaii a > 1 . to mu He MoaiCM 
;OAb30BaTbCH pa3AOHv8HHeM <},ynKij,u. (3.1) B paA OJypbe. TBK KaK npH j AcacTBHTeAbHOM 
,Ta (pyiiKUiia oGpaujaeTca b GecKoHeqHoCTb iipH co.sy^ ^ . a iipi. y qncTO mhhm.im (fiyHK- 

IHH (3. 1) He HBAHCTca iiepiioAU'iecKoa. 

rioituTaeMca paaAOHviiTb aiy (pyHKunio b pH4 Aopana no CTcnenaM bcah iimu z - , 

rae / \ 1 . a i ocHOBaHiie HaTypaAbHux AorapHCjiMOB. 

nycTb y -E, PAC f - aKCueHTpHqecKaH aHOMaAHH, a A-==e, e-3KCueHTpHCHTeT KeiiAe- 


Bbcacm vroA aKcyeHTpHCHTeTa o h ero BeiyecTBeaHyio n MHHMyio 
P =: sin V sin (o, •- 1 >..) = sin v, ch s., »- / cos o, sh o.,. 
Otcioas bhaho, qxo 


0, =0. p = /shVi I 

o,—-, e — — /sh 5., I 


■soBpaN B pa6oTe (E.aei 
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SaMeHHM B (J,opMyAe (3.1) TpHroHOMeTpH^ecKue (fyHKHHH nepes noKaaaTeAbHBie h C 4e- 
AacM aaMBHy nepeMCHHoro, noAO»HB z — s‘ . 1 or4a 6y4eT. 

1 _ (3. 6 ) 

(i-.cos£r ■ 


riocAe BACMeHTapHNX npeo6pa30BaHHB Haxo4HM: 

sin T I -I- I sh 92 (_ _ _gj 

'cos ch 92 ’ c 


Tor 4 a paBCHCTBo (3.6) mojkho 6 y 4 eT nepenHcaTb b bhac: 


r cos iT , I I'-- , 


HaB 4 eM oco6b.e tomkh btoB (fvHKUHH. FIpHpaBHHBaH nyAio SHaMCHaTeA,,, Hax.) 4 «M < 


riepenHuieM (popMVAV (3. 9) b bhac: 


npeo6pa30BaHHe s*' — i • , . 

H 0i^xs^2~ B oKpy)KH0CTb c ycHTpoM B ToMKC z — U 11 paAiiycoM ; 

rioAarafl z, = > ii z., — ^ , roav'ihm: 


iiepenoAHT uTpcaoK AefiCTBiiTr.'-.Hiiii 


hah, pa34eAHH AeacTBHTeAbnyio h MHHMyio naCTii, 


AHaAorHMHo, noAaraa Z2 — -z 


OTCi 04 a noAvnacM Koop 4 HHaTH oco 6 mx i 


1 ?’^! sinfi* ‘ ' chOj-Hcos?! 


Tenepb aKcacnipiiuHici tr , Vn 

1<1 oco6bie TOMKH ipHC. 1) onpeAeAHioTC^ no (3.15), nocKOAbny x^- 


tg A-, -r sh O., = - 1 , tg A-.. -sh o.. -- - - 1 , 

j/,=y., = 0 


E, ^ ^ 


Oco6we TOMKH 6 y 4 yT paciioAOiKCHbi na och a 
AHHax ipne. 2). . 

Ecah paccMaxpiiBaTb paciioAo>KeHiie ocoOmx 
HMexb cACAyioijyiee: 

a) Aah <*'<1 _ 


oxHociixeAbHO HaHa.va Koop- 


= 0 , -v — o = arctg - . 


ripii p-*0, r, -*-0, ' 

^ B HAOCKOCTH z HOAyMHM CAe4yioisyio KapTHHy (PHC. 3), X. e.^AB ic <1 p » J- 


l _Vl-e2 

4 eBcTBHTeAbHb. H pacnoAO*eHH h« och a m paccTOHHHH ^ 

BKOAbue qiyHKBHH "ITexca 

B PH4 Anpana no cxeneHHM z. OpH e = 0 BHyrpeHHHH onpy^HOCTb z_. CTHTHB.exc 
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yX04HT B eeCKOHCMHOCTb H pH4 CX 04 HTCH BO BCeft 


rinH c = l o6e oco6bie ToqKM nona4aK}T na oKpy>KHocTb e4HHHHHoro pawca. 
6) riocMOTpHM, KaK 6y4yT pacnoAoaieHbi bco 6 bie to^kh b cayqae | e | > • 

B BTOM CAyqae 


- 1 , o., = -v.. = — arcty \ >> 
r^=r,= l. 


Aopana OKaabieaeTca HeBOSMOMCHbiM: b btom cAyqae mw 6y4eM 
AO>KeHHH. BHyXpH OKpyHJHOCTH e4HHHqHOrO pa4HyCa q)yHKlJHH 






MOJKer 6biTb pasAO^KCua b cxo4HujHHca pa4 MaKAopena no noAo^HTeAbHbiM CTeneHBM z. 
a BHC 3Toft oKDvaiHOCTH 3X3 JKC «J)yHKttH« pasAaracTCB B cxo4aiHHrtca pH4 no orpHuaTCAb 
;«M CTcneHHM z. B 3TOM CAyqac, T. e. Kor4a ^ 4eacTB«TeAbHo „ no moavak, ooAbuie cah- 
HHUN, (pyHKBHK = ,Y_ HenpepMBHoft aab AH>6oro A-,y^0(z-«-Hro- 
npnqeM r = , TAC r - paAnyc-BCKTop, n a— 6oAbinaH noAyocb op6HTbi 

B03MyiHeHHoro xeAa. E AeacxBHxeAbHoro <pyHKU«>i .V nMeex paapaiB nenpepbiBHOCTH 

B Tonxe E = arccos — . 

PaccMOTpHM CAynaB, KorAa ^ AeficTBHTeAbHO. B sxom CAyiae Inpn AeficTBHxeAbHOM 
e:>l) ^ eyACT HcnpepuBHoB $ynKBHet, KorAa cosE AeflCTBHTeACH b 6oAbnie eABHHm-. 

riycTb E KomiAeKCHoe; E = x-*-iy; TorAa 

cos £ = cos (X -f- ly) = cos X ch — f sin jr sh v- 


CACAOBaxeAbHo, sin X .sh (y = 0. 

KorAa shy = 0, cos£=cos 1. 9xox CAyMaii mw ceBnac ne paccMaxpaBacM. 

KorAa sinx = 0, cos£ = chi/^ 1. B stom CAynae x—k~, E — k~-\-iy, £ = 0, 1, 2, .. . 
X. e. E SyACX becKOHenHosHanHOH (pyHKUHeii x. ^ 

Oahsko b (pyiiKunio ], oHa bxoaiix xoabko iioa SHaKOM KoCHHyca, noaxoMy -a- onpe- 
ACAHcxch 0AH03HaMH0. CACAOBaxeAbHo, Mbi, HC Hapyuiafl o6mHocxH, mob^cm noAoaiHXb E = iu 
cnHxaa ii AcBcxBuxeAbHWM. B axoM CAyiae (popMVAa (3. 6) npHMCx bha: 


f{u) - ^ ^ P,,{chnu I sh/ju). 




r X’ Q„(ch nu — shnu). 


Oahbko o6a 8XH pBAa mohoio oObe, 

• iivAH AO oAHHiiUbi, TO II iipooeracT 
>rAa H;e z pacxex nx eAHiiiiuw ao fi 
?>(HocTn. 3aMe'ia5i raKiKC. nxo /(») ' 


1 aaMexHXb, hto KorAa z MCHHCXCa 


Hpn 3 TOM b (})opMyAe (3.24) Bcei Aa eepexca iioAoninxeAbHoe BHaien^ «. Pha (3.24> 
6vAeT cxoAiiTbCH aab Bcex iioAo>KHTeAbHWx anancHHii w, xpoMC ii — 0. (JAHaKo aah 
CAyqaa m — 0, /(u) o6pauiaeTCH b TaKiiM ofipaaoM, /(«) 6yAex onpcAeACHo aah 

AKiGoro u b HHTepBa.\e 0 ^u< c. 

S 2 . npeABapnxeAbHwii anaAHS. K o a (p <p n u h e h x w paaAoateHns 
KaK noKaaaHo b upcAWAViiieM naparpa(})e, KoacpcpHUHeHXW pa3Ao*eHH« ( 3 . 22 ) byAVx 
TOJKACCXBeHHbl COOXBexCXBVlOiaHM K03(I)(|)H!jneHXaM paSAOHCeHHH ( 3 . 23 ) P, Qn y» p)- 
CACAOBaxCAbHO. MbI MOAvCM Bbiq.ICAHXb Ah6o K 03(t)(pHUHeHXbI P, KaK KoaijxpHHHeHXbi pHAa 
MaKAopena no (popsiyAe: 


: K03(|>i(inuHeHXiii paAa Aopana: 
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B nepBOM CAyqae KoaipcpHHHeHT P„ oyAer paseH Bbmexy 
oTHoCHTCAbHO To^KH z=0 (noAioc nopHAKa n — a-i-1), HHTerpHpo BTOpOM 

KHyTOMy KOHTypy, aaKAioqeHHOMy BHyxpH oKpyjKHocTH eAHHH^Horo p A y • 

CAyqae Q„ paBHaeTcn cyMMC BwqeTOB oTHocHTCAbHo oco 6 hix Toqen z = .i n z — -j (noAioca 
nopHAKa a). 3 a Konxyp HHTerpnpoBaHHH mo^kct ouTb npwHHT ak) 6 oh saMKHyxbifi Koiixyp, 
saKAioqaioiSHa BHyxpn ce 6 a xomkh z = [i h z — • riepBbifi cnocoO, ecxecxeeuHo, 6yA 

npouje, OAnaKO BXopoR cnoco6 iipcACxaBAaex HHxepec kbk pacnpocxpaiieaiie xeopi,H (J)yHK- 
UhB y*(a, e) Ha CAyqaR e 6oAbUiero eAHHHUw. lloaxoMV paccMOTpiiM eio oxACAb . 
rioAOJKHM 


Bwqexbi noA'bHHTerpaAbvioil qjyHKi 


Ko3(})(J)HUHeHXbi pasAO/KCHiiH (pyH 


no cxeneHBM z 6y4yx iiMCXb pa; 
9x0 o6biqHoe anACHHC b CAV'iae 
B o6in;cM cAyiae, x. e. kofa 
A aBaxbCH (fopMVAofl: 


/:(z, ..t I 


c_ , .1 y:(^. < ) -- 

OqcBHAHo, aah c,<1. .4 =/„(<’''’• EACHCBCKaa, 1953 , tac noApoOHo paaBiixa • 
q)yHKUHa y*(a,e)). B axoM CAyqae Bnyxpb Konxypa iinxerpupoBaHna noiiaAaoT toabko 
= H 'V;(*, e) = 0. 

HafiAeM KoHeqHue Bhipa*eHHH aah y^(^, c) h y*(5(,c). 

CorAacHo xeopHH BwqexoB 

C_. - 1,, lim 1 .-, j ^ j - 


_ (-1)* -v(y-li( 


(n I a- l)(fn r- 2 ). 


.(n-. a- Y)(2 x-y--2)!^|_^^^,.::, 

1 rf’-i ■ 2’+"— 1 

c_, = ^ 1 n •'"? L J - 




2 ). 




I y - v) (2a - Y - 2)! — • (3. 32) 

TaKiiM o6pa30M, nwpa.KeEnie aah cJjynKUHH c), paccMaxpiiBaeMott Kan (fvHKUHfl 6y4eT 

xcM Hie caMbiM, KaK B CAyqae c <' 1. PaaAiique GyACX xoAbKo b xom, qxo b cAyqae |e >1, 
[i 6 yAex KOMiiAeKCHbiM 11, CACAOBaxeAbiio, xanuMH >Ke 6 yAyx (fyHKijHH J' {y.,e). 

Ha caMoro nocx()oeHiiH axnx cJiyHKUHH is 113 xoro, qxo b CAyqae c >1 h E = iu, 
!■> II J HBAHioxcH BeAiimiHaMH KOMnACKCHbiMH conpHiKeHHbiMH CACAycx, qxo (fyHKmin y^(a., p) 
H J‘{y.,e) xaKHie 6yAyx KOMnAeKCHWMH conpHineHHbiMH (})yHK^HHMH e. 

CjiyuKiiiiH y„(a., p)=:y*(a, p) »-y',(a., p) kbk cyMNia Asyx KOMnACKCHbix conpHJKetiHUX 
6y4ex BeAHMUHOil AeHcxBnxeAbHo8. 

HeiiocpcACTBCHHo n3 (popMyAH (3.21) bhaho, qxo 


■■■ 


HMeex B XOMKC z — 0 HyAb nopHAKa x. CACAoeaxeAbHo, ee pasAOiKCHne 6 yAex HamiHaxbCH 
c qAena z’. floaxoMy J„ (a., e) o 6 paisaexcH b nyAb aah Bcex n < a, xoth KaaiAan h 3 (Iiyna- 
UhB /I (** <*) »' /« *’) ® oTAeAbHocxH axBM cBoficxBOM HC o 6 AaAaex. 

B aaKAKjqeHiie abahm onpeACACHHe (pyHKHHR Jl{x, e) h y*(v, c) aah 0 <|c|<a 3 . 

Mn onpeACAHAii paubuie (pyHKUHW y*(a, c) b (])opMe onpeACACHHoro HHxerpaAa 


9x0 onpeACAeHne 6 yAex cnpaaeAAHBo aah | e | < 1 (e MOHsex 6 iiiTb, Boo 6 iae ro"*??". 
KOMnAeKCHMM). 4 ah lei>l axo onpeACACHHe y»e ne 6 yAex roAHXbCH, xbk khk aah |c 1>1 
onpeACACHKhia BHxerpaA ( 3 . 33 ) 6 yAex HMexb, kab 

xRHecRoe BHpasKeHHC, onpeACAHeMoe ^opMyaaMH ( 3 . 26 ), ( 3 . 28 ) h ( 3 . 32 ). Mh MOHceM aatb 
xenepb Apyroe onpeACACHHe ijiyHKHHa yjK*, e) KaK ^yHKHHi SKCoeHxpHCHxexa e hah, hxo 

xo *e, KAK <I.yHKBHa ji, XAC {i = tgy (c = sin9), Koxopoc 6yAcx cnpaBCAAHBUM aah Aio6oro 
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Onpe^eAHM 7* (a, e) khk BuneT $yHK^HH 

(-WTz 


OTHOCHTCAbHO OCo6ofi T04KH ; 


J:P- ^ 


KoHTyp HHTerpHpoaaHHfl C, Bbi6HpaeTCH TaK, mto6h BHyrpH ero 3aKAK)4aAacb cahh- 
CTBeHHaa oco6aa ToqKa z — |i. 3 to BcerAa mo/Kho CACAarb, tbk kek ()Co6hi<> tohkh Hauiefi 
(pyHKUHH z — 'y 11 z= J cyTb HaoAnpoBaHHbie oco6bie TOMKii (noAoca nopHAKa a) ii MoryT 
coBnaAaxb aah eAHHCTBeHHoro sHaqeHiiH e, hmchho aah B ToaKe t> = l (pyuKjiMfl 

'i 'l ' — ' ecos E)^ HMceT ToaKy pasBeTBAeHHH ii 6yAeT HeoAHosHa'inoii. 

OnpcACAiiB (pyHKHiiio J*,(y, e) BbipaajeHiieM (3.34), mw iioAyiiiM anaAoriiHHo aah (Jivhk- 
UHH KOTopaa GyACT KOMnACKCHoH, coiipajKemioH c /‘(z, <■), BbipaateuHe: 

/;(«. «) = 'is j' _ ..rifiif '''■ 

KoHTyp C.j Bbi6HpaeTCH ran, qTo6bi BHyxpb ero nonaAaAa toabko ocooaa ToaKa z - . 

Mojkho AerKo BhiBCCTH aah (])yHK(iHS p) Te ate pcKyppeHTHwe cooTHouieHHa, mto 

II aah (fyHKijHfl Jl(x, e). BuBeACM HeKoxopbie H3 hhx. HanHiiieM y*(x, e) b bhac: 


i, H CKOAb yrOAHO MaAM. 

ripoAHiJxJiepeHijHpoBaB noA sHaKOM HHxerpaAa no iiapaMcrpy e, rioAyqaM 

p)=|- (/;_,( z. < l,e) I 7:^,(z (3.37) 

yMHoatHM npaByw h Aeayio qacTH BbipaateHHH (3. 36) na e h CHoaa npoAi<(]>(|)epeH|iH- 
pyeM o6e hbcth no e. Mh noAyiHM 




HcKAionaH h3 (3.37) h (3.38) ^y*(*. «), noAyqnM 


e)— +-1. p)j. (3.39) 

HanHcas KOHenHue BHpajKCHHH y*(a, e) aah HHAeiccoB n — 1, n, n-4-1 c noMOQbio ipop- 
MyAbi (3.31), HaxoARM eige oaho pcRyppeHTHoe cooTHouicHHe: 

^)=^iyLi(^-^l. e)— y’.^,(=f ^-1, p)|. (3.40) 


M, HaKOHeu, HCKAioqaH y*(a, e) h 3 ypaBHCHHiS (3.39) h (3.40), noAyqHM 

nr„ (a 1, e) ^ f [(n + x)Jl_^ ('/ . 1, e)-{n- (x i- 1, e)]. (3. 41) 

Hcxoah h 3 3THX (pop.MyA, AcrKO noKa3aTb, aHaAornnHO Tomy, kbk 3To AeAaAOCb bo bto- 
POH qacTH, HTO (pyHKjiHH y*('/, p) yAOBAeTBopHiOT TOMy ate AH(j)(|)epeHiiHaAbHOMy ypasne- 
Hiiio THna CpyKca, hto h (pynKijHH e). 3to ypasHeHiie HMcex bha: 

f.j:(x,e) I p ly:(’^.^) (3.42) 


.vP(a-)7. Q(.v)i,----0, 


KaK yKasbiaaAocb bo BTopofi qacTii, (pynKHHH y*(z, p) 6yAeT oahhm iia npaBHAbHwx 
niiTerpaAOB aroro ypaBHeniiH. OqeBHAHo, hto (pynKjjHH y* (a, p) raKHte 6yAeT npasHAbHbiM 
HHTcrpaAOM Toro ate ypaBnemiH. A xaK Kax y*(a, p) h J* {x,p) HeaaBHCHMbi, to mu MoatCM 
iianncaTb o6ijjHli HHrerpaA SToro ypaBHCHHH b bhac: 

y CJl (a, P) ^ CJHx, P). (.3. 45) 

TAe C, H Cv CyTb npOHSBOAbHUe noCTOHHHUe. OmCBHAHO, hto (pyHKJJHH 

yja, e)^jAx, pi+yry’', <’) 

6yAeT TaKate HHTerpaAOM .htopo ypaBiieHiiH ii 6yAeT vAOBAeTBopHTb tcm ate pcKyppeHTHUM 
COOTHOUICHHHM. 

,4aAHM B aaRAioHeHHe BupaateHHe aah Jn{x, e) HaH6oAee yAo6Hoe aah npaKTHHecKoro 
ynnTpe6AeHHH. OnpeACAHn y„(z, e) no ipopMyAe (.3.25) kbk bhhct noAHHTcrpaAbHoft ipyHK- 
UHII OTHOCHTCAbHO TOHKH 2=0, 6yAeM HMCTb 

/■<«. '>= 2< - «(« ■ 1> • . . iij. .(3.*.) 


r^e 'i = " 2 — 2 ’ ® aaoHCHMOCTH ot Toro, Karoe H3 sthx AByx hhcca 

ueAoe. 

Kax bhaho h 3 ipopuyAM (3.46) aah cAynan ;ei>l, M^,e) 6yAeT hc toabko aAre6- 
paRHecKoit, HO H payHonaAbHoB ipyHKUHeB BKCueHTpHCRTCTa, r npeACTaBARCT co6oB mhofo- 
HACH, pacnoAORteHHuB no oTpHijaTeAbHUM CTcncHirt e. 
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§ 3. PasAoaieHHe (pyHKHHH »I,,(e) no CTcneHHM npapa^ennH 

3 KCijeHTpHCHTeTa ami CAV'iafl SAAnnTimecKoro ABHHtCHHfl 

^AH Toro, >iTo6bi noAynHTb pasAOJKeHHe rAaBHoH hbcth nepTyp6aijH0HHofi (fyHKijHH ^ 
no cxeneHHM npnpaigeHHH SKCijeHTpHCHTeTa (e — e„) b CAy^ae sAAnnTH'iecKoro abhskchhh, 
naM HyxHo pasAOiKHTb no sthm npnpaijgeHHHM (t>yHK^HH 'r„(e) = /^, (e)-+-<I>„(c) h cos n£. 
PaaAoateHHC 4 Ah ^yHKijHH *l„(e) noAynaexcH npeaBbmaftHo npocxo. Ma (popMyAbi (2.58) 
H (2.68) BXopoS nacxH mm HMeeM: 

K (<?) = 2 2 

<K (e) = n \ y V G; ' /• (y. 4 p - >. -- 1, e), (3.47) 

PAC G^'' ecxb ‘iHCAOBoft KoacjxfHjjHCHT, onpeAeAHCMbia (J)opMyAOH (2. 57) h (2. 69) II nacxii. 

CvMMHpoBaHHe no A BCAeTCH 40 r4e ^ npHHHMaex aHaienwH; 


_ 3p - 27 - 
2 

-1 


• eCAH 7 > 2 ^ hah 7 > ^2 
(-^■•-2) it. 


x KSK H npeiKAC oGoananaex 


^-^2^^-l, /t = 0, 4-1, 4-2,... /=0, 1, 2,... 

PaaAoatH-M (pyHKjjnio 'r„(e) b pH 4 TettAopa: 

9-, (e) = 4-„ (e„) (e - e,) T;, (e,) -h • 'I',: (^.„) . . . 4- 

H- yt;.) (eo) 4- . . . (3. 48) 

Koa(j)*HHHeHx o6iaero nAcna b (jiopMyAe (3.48) paBcn s,-xoa npoHasoAHoB ox ifynK- 
jjHH H‘,(e) npH e = ef,. 

-4- n]/ 1 - e* 2 2 P - X - 1 , e„) j = 

=22 L^r-^y: ej] 

a=0 >.=9 0 

*^P->-l.«o)l. (3.49) 


npoH 3 B 04 aafl ox (})yHKp,HH y* (a -4- p — X, Co) Moaiex 6iiixb noAyneHa ah6o npa 

□OMOQH pfl4a 

<^' V( p4-X-^)(p-t-X-X-t-l)■■■(p.«-iC-X-^-„-^2v-l ) .,+2,^, +2, ^ 

de‘‘ ^ v! 2»+2 v 



X — X-H 1) ■ ■ ■ (p4 -X 
(«-»-v)! vl 2'‘+2v 


:-4-2v-l ) 


(/I-4-27 


2v— p)(n -4-27 4- 


4-2v -P 1)...(/i4-27 4-2v— p — s,4 l)e;;+-“+“-'-- , (3.50) 


Ah6o B KOHe<lHOM BH4e 

(p-«- X — — 1) (p-f-x — X — 2) . . . (p 4- X — X — f) 

— ((p4-x-X-l)!p Zi Tl “ ^ 

1=0 

:< (n-»-p-4-x — X — l)(/i-H/j 4-x -X ■ - 2) . . . (n 4 p-4-/. — X — y) • 2’‘*’* X 

X (2p 4- 2. - 2X - y - 2)! . (3. 51) 


rioACxaBHM xenepb Bbipaacenne 'I',(e), AaaaeMoe (popMyAoB (3.48) b paaAoaiCHHe xabb- 
hoB nacxH nepxyp6a|jHOHHoa (pyuKunn. Mh noAynnM hckomoc paaAOHteHne — b bhac pH 4 a 
no cxeneHHM (c «„) h KpaxHUM aKcijeaxpHnecKoB anoMBAHH E b BH4e: 




cos n.E ■ cos (p<o -I- q£i 4- ri). (3. 52) 


34ecb ecxb /-xHfi hach Koa({n]>HyHeHxa AanAaca b'^, a — 6oAbuiaH noAyocb ocKyAH- 
pyioiflea op6Hxiii, 4)*). xe *6 Koa<|)«j)HjineHXM, Koxopbie (pnrypnpoBaAH b I n II nacxKX 
RacxoH^eB pa6ox^ x. e. Koa({)({»H|iHeHXbi CfXypbe b paaAOHteHHH cos^e no KpaxHbiM yrASM 
aACMeuxoB v, w, y, /. 

Bo II nacxH hbmh 6 i)Iao noAyneHo paaAonteHne rAaBHoft nacxH nepxyp6at|HOHHoB (pyHK- 
IjHH no cxeneHHM axcueHxpHCHxexa ii KocHHycaM ypAOB xpaxHux aKueaxpHnecKoB aaoMa- 
AHH. TaM 6 iiiao yRaaaHo, axo oho Moatex uMexb caMocxonxeAbHoe anaqeHHe, x. e. Moatex 
npHMeHHXbCH B xex ate aa4a<iax He6ecHoB MexaHHRH, b xoxopux npnMeHaexcR pasAoateHHe 
no RpaxHUM cpeAHeB aHOMaAHH, HanpHMep, npa BUHRCAeHHH BoaMyqgeHnS. PaaAoateHne 
no aKCQeHxpHHecRoB aHOMBARR Moatex RMexb 4aace ncKoxopoe npcHMyiggecxBo, noxomy 
Hxo, xoxH BaxeM H npRAexcH onpeAeAHXb £ khk (pyHKiiHio cpcAaei aHOMaAHH M npH 
aoMOQR PH40B, HO saxo cxpyxxypa paaAoateHnn — no 8RCiieHxpR>iecRoB aHOMaAHH anaHH* 
xeAbHo npo^e, hcm cxpyxxypa aHaAorRiHux pasAoateHRB no cpeAnefi anoMaARH. B aakhom 
CA ynae npa paaAoateHHR BeARHHRbi - no cxeneHHM npHpaqgeHRH aRcaeHxpRcnxexa (e — c,), 
8X0 npeHMy^ecxBo b aHanaxeAbHoB Mepe yMeHbmaexcH aa caex xoro, nxo mh noAyaaeM 
yate ae MHoroiAea no cos nE, a 6ecRoae<iHHB pH4 . ^ah npaRXHnecRnx npRAoaceHRl 
HeyAofiHO RcnoAbaoBaxb paaAoateHRe y b BR 4e (3.52), b RoiopoM nMeexcH ABotaaR 
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aasHCHMOCTb OT BKCjjeHTpHCHTeTS KaK lepcs nocpe4CTBO cos nE, TSK H npHMo >iepe3 nocpe4- 
CTBO (e — Co)- rioBTOMy B CAe4yioQeM naparpacpe mbi aaSMCMCH paaAoateHHeM cosnE 
no CTeneHBM (e — cj). 

§ 4. PaaAo>KeHHe cos nE no cxenenaM npapaujcHHa 
aKCueHTpHCHTCTa (e — Co) 

Hto 6 iii noAyiHTb paaAOJKenHe cos nE no CTenenaM (c — co), * BOcnoAbaycMca pH40M 
Aarpannca. Kan naBecTHo, pH4 Aarpanata aab ypaBHCHHa 

y a H- eip (y) (3. 53) 

4aeT paaAOBteHHe no CTcnenaM MaAoro napaMCTpa e topo Kopna ypaBueuKH (3.53), koto- 
pbifl o6pa%aeTCH b a npn e = 0. 

CBaab Me>K4y aKcijeHTpHMecKofl h cpcAHCfi anoMaAnaMH Aaerca, kbk naBecTHO, ypaB- 
nenneM KenAepa: 

E=M-t e sin E. (3.54) 

ripn noMOiQH ypaBHCHKH Kenaepa noAyaaiOTCa paBAOXcenna b pa4 Aarpanata no crene- 
HaM c 8KC^eHTpH<IecKofl anoMaAHH E h ee ^yuKuntt. 

■ Hto 6 m noAynHTb paBAoxtenne aKcuenTpHaecKuS anoMaAHH h ee (ttynKunli no CTeiieuaM 
npupaq^enna aKCjjeHTpncHTeTa (c — Cy), paccMOTpnM 4Ba aAAHnTnaecKHX ABHatenna. Oaho 
H 3 3THX ABnaiennH 6y4eT ABnaienneM no SAAnncy, HMeioigeMy aKcyeHTpHCHTeT c, doAbuiyio 
noAyocb a h momcht npoxoa^Aenna aepea nepHreAnlt t, a Apyroe — ABnaienneM no aAAnncy, 
HMeio^eMy ry ate noAyocb a n tot ate MOMenT npoxoatAcnna uepea nepnreAnii t, 
a SKcyeHTpHCHTeT Cy HaaoBCM nepBoe ABnatenne, cooTBeTCTByioigee aaeMenTaM (a, c, ~), 
ocHOBHbiM, a ABnatenne, onpeACAaeMoe aaeMeuTaMn (a, cy, t), — CMeacHbiM AnnatenneM. 
y BTHx AByx ABHacenna, oneBHAHo, OAnoapeMenniae ananenna cpeAnnx anoMaAnS 6yAyT 
OAnuaKOBbi, a oAHOspeMenniiie ananenna ancijenTpHqecKnx anoMaAna 6yAyT paaAHnnia. 

HBnnuieM aba ypaanenna Kenxepa Axa o 6 ohx ABHatenntt: 


06pa3yeM paanocTb 


E = M-i-esinE, 
Ef, = M-*-ef, sin fy. 


E — £"0 = 0 sin £• — p„sin£o, 
npH6aBAaa n BbinnTaa b npasofi aacTH BeAnanny Cysin£ n bboah o6o3Ha4eHHH 

i(£) = 


(3. 55) 
(.3.56) 


— sin En 

-to ’ 


npnseAeM ypasnenne (3. 56) k nnAy: 

£ = £y^ (c - cy)4*(£). (3.58) 

rioAbayacb paAOM Aarpanata, mh noAyanM paaAoatenne no crenenaM MaAoro napaMCTpa 
(e— 'Cy) Toro Ropna ypaBHenna (3.58), KOTopui oSpaigaeTca b £y npn e = ey. 

PaA Aarpanaca aab ypaBHenna (3.53) hmcct bra: 


/(«/) =/(«)-*- *?(*)/'(*) (*)/(*)] -• 


(3.59) 


' B 8TOM naparpat^ npn noAynennn ypannennn, CBn.sMBaioQero acAntnaH £ n (e — ey), m ncnoAhaycH 
■«l«A H. 4 . MoiieeeMi (1936), mn nomqin noroporo nii noAraenM nepnMc naenM pasAOKennS a paa 
Aarpanva acAmnn £, sin£, cos £. 

4 « 


MTo6bi noAynnTb paaAoaceHne no crenenaM (c — Cy) Kopna ypaBHenna (3.58), nOAoacHM 
y = E, a = £o, £ = (c — Cy), 

/{y) = cosnE, /(a) cos /i£y, ?W = 1‘(^o) = Td^^. 

PaA Aarpanata b btom CAynae 6yAeT HMerb bha: 


cos nE = cos /i£y — n (c — Sy) 


-j sin nEu ^ 


, (e-eoP d 
21 dEo 


r sin 2 £ 

L(l-a, 


in/if -] 


dEr 


I sin’ Eu ■ sin nfy 
[(l-CyCOs£y)’ 


(3.60) 


Mbi xoTHM noAyiHTb pasAoateHHe aab cosnE no crenenaM (e — Cy) n b paA Oypbe 
no KpaTHWM £y. 4 a* btopo pasAoatnM npeABapnTeAbno BeAHannia, CTorngne b KBaAparnux 
cKoenax, B npaBofl nacrn (JtopMyAw (3. 60), b paAti (Pypne no cnnycaM n KocnnycaM yraoB 
KpaTHbIX £0. 

PacCMOTpHM BeAHanny 

s in’ £„• si ting,, 

(1 — eyCOsgy)’ * (3.61) 

9to nepnoAnnecnaa (fynnuna £y, yAOBAeTBoparoigaa ycAOBnaM 4HpHXAe. Ona 6yAeT 
neTHott <])yHKUHett £«, b CAyqae ecAn <j neaeTHoe, aab t aernoro ona 6yAeT neaernoM 
(pyuKyHett £«. CACAOBareAbno, Bupaatenne (3.61) Moater 6i>iTb paaAoateno b paA Oypbe, 
B nepBOM CAyaae no KocnnycaM, a bo BTopoM — no cnnycaM E^. KoaclKpHyneHTu arnx paa- 
Aoatennii, kek acno na caMoro bhaa (^lynxynn (3.61), 6yAyT neKOTopbiMH KOMdanaynaMH 
(pyHKynfi /‘(x, e). 

4Aa >: neaernoro Mbi noAyanM pasAoxtenne: 


si n’ £0 • sin ng y 
(l~cycos£;f " 


J[as aernoro 6yAeM HMCTb: 




IS U.£y. 


sin’ gy • sin n£o , / v n 

,) H £. «(';, Cy) KAK KoatptpnyneHTb 

Ss 

r / . If sin* gy • sin n£y sin jAg,, 

r-y) = - J — «/£„ ^ 


(.3.62) 


(3.63) 


BeAnanHbi n 7v, .(i, c„) kak KoatptpnyneHTbi paAa Cpypbe onpeAeAaioTca (fop- 

MyAaMH: 




•- 1) j' cos (g — 2).) £0 • sin ngy • sin jAgy 

J (1— eyCOsgy)’ " ' 

_(-l)*'V/ ,^X«(»-l) ..(«-^^-l)^'(siIl(n-4-<r-2X)£y-^-sln(n-<»-♦-2X)£;,l . 

— 2 »* XI J (l-eycosg;,)’ sm|*£o</£y — 


— cos ({1 -4- n -I- o — 2>) £o cos ([t — n -4- c — 2X) — cos ([x -4- n — a -h 2X) Eo\ (i_e„cM£o)'’ ~ 

«o)]- ( 3 - 64 ) 


/ , / \ 1 V -1) •• ■ r (r: p] 

y, ('^, eo)=^^ Xl ' Ja+sk\'>^ol 




Ka)K 4 aH H 3 BCAHMHH, CTOHIgHX B KBaApaTHHX CKo 6 KaX, saBHCHT OT xpCX HHACKCOB: 
€(, HAH 'J. — n, < 5 , Cn, noaTOMjr 4 AH hhx Moryx 6 hixb cocxaBACHhi xaeAHum c xpcMs 

BXOAaMH. 

CoBcpiucHHo aHaAorHHHO noAyiaeM: 

/ j,, e, .)=(-!)“ [y^i;,Ly^, e„) ^-y^r^+,('^, o -y(+;V=(^- ‘•o)]- o. 6?) 

BasB xenepb (-7 — l)-yio npoHSBOAHyio ox (pyHKUHH ( 3 . 61 ) no E„, noAyiHM 4 ah t mcx- 
Horo: 

_C:L r = y ( -Ip' I, ,< 7 , e„);x’-' cos :x£„, ( 3 . 68 , a) 

rf£^-' L(l-eocos£.,) J ^ 


V (_1)V cosa£„. ( 3 . 68 , 6 ) 

</£’“' L(l — eoco^*«> -! 

no 4 CTaBAH»i pasAosKCHHa ( 3 . 68 , a) h ( 3 . 68 , 6 ) b (fopMyAy ( 3 . 60 ), noAyiHM pasAOJKCHHe 
cosn£ B BH 4 e: 

cos nE = cos n£, - 4 - ^ (-D’ 2 


/i.,ii(i, e«) AA* « HCTHoro onpeAeAHCTCi! ^opMyAoB (3. 68, a), a 4A* <s HCHCTHoro- 

^topuyAoB (3.68,6). 


8 S PaaAOJKCHHe rAaBHoB hscth nepxy p6agHOHHoa $yHKUHH 
^ no cTeneHHM (e-e,) b cAynae a AAHnxHnecKoro 
ABHHteHHa 

no 4 cxaBHM xenepb paaAomeHHe cos«£ no cxenenHM (e-e«) b $opMyAy ( 3 . 52 ) 4 Aa 
paaAOJKeHHS ^ . 9 to 4acx hsm 

^ lc=(i 1=0 v, r=— * ”-0 

2 2 y.’-’ /■,, ,,('7, Co) COS [xfu cos (ptD - 4 - 9 •- ri). ( 3 - 70 ) 


Bbcacm oeoaHaneHHe 


PasBepneM cyMMbi i 

Mbi noAyiHM; 


ir„(eo)/,,„(^,Co) = Z..- 

o s, H 1 H neper pynnnpyeM HAeHw. 

Si illc -c„)‘'+^7.-,(®o) = 


= 2 (e --e„)''[/.,,o...(co)'< -Acu) •- (c — Po)' 7.;^. 2. «Aoo)-+- • • -1 

= [y,,.o.0(c„)4-(e-P,,)/j^>.o(Po)-»-(p--eo)-/.^2.0 4-...]-4- 

-.-[(c-P„)/^.o,.(Po) • (p-co) 7 .o..(Pn)-*-(c -Po)^/.:..2.o(eo) '- ••■]-*" 

, (e„) ^ (C Pj ' ■/,.. .. («’..) • (c -‘•oV /.■. 2.2 (p.,) -H ... 1 -4- 

-Xh.m(po)-^(p--o)[/...^.'(co)-/.:..o.i(^^^^^ (p Po)n/.:.. 2 ..(P„)- 4 - 7 .....>(‘-o)-^ 

-4- y 0. 2 (eo)l -*- • • • = S, ’ •' 

no 4 cxaBAHH xenepb BupaaceKHe ( 3 . 72 ) b .fopMyAy ( 3 . 70 ), noAy-.HM oaoHuaxeAbHo 


' = T 2 2 ’ 2 2 2 “*’• 


-H p<o " 4 - 9 Q - 4 - r/), (3. 73) 


>=0 

8 6. PaBAOJKCHHe rAaBHoB aacTH nepTyp6ajHOHHoB ^.yHKUHHBpaA 

(t)ypbe no apryMenraii (o- 4 -m), Si, i * cAynae 
rHnep6oAH«iecKoro 4BH>KeHH* 

PaccMoxpHM «nepb Ba4a«iy paBAo*eHHa nepxyp6aaBOHHoB 9.yHKm.H a cAynae rnncp- 
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nepTyp6a]}H0RHafl onpe4eAaeTca (popMyAofi: 

= (3.75) 

Vy aj 

Ee rAABKaa qacTb HineeT bha 

^ = (a j H- r- — 2ayr cos 6) (3.76) 

FAC Oj — paccTOHHHe OT CoAHija AO KDnHTcpa, r — paAHyc-BCKTop BoamyiijaeMoft tomkh, 
9 — yroA, o6pa30BaHHi>ifl HanpaBACHHCM h 3 CoAHija na lOnHxep h acTcpoHA, m j Macca 
lOnHTepa. 

PaaAaraa — b paA (t>ypbe no cos^O, nnAyanw 

y 5</)cos^fJ, r>a„ 

FAC TBK Hte KBK BO II HaCTH, npCACTaBAfllOT Co6ofi OAHOpOAHUe ^yHKUHH OTHOCH- 

TCAbHO aj H r, o6pa3yioqgHeca b cooTBexcTByioigHe KoattxpHUHeHxbi AanAaca, ccah noAo- 
iKHXb r = a. Ohh onpeAeAHioxcfl (popMyAofi: 


1 y I • 3 J 

2 1^ 2-4 


* ■ ^ iJ ill < 2fc- ^ 2/ -+^ 1) 1 ^ 3 5. . . (2/ -^1) 




a=— , aj<ir hah a——, aj^r. 


CosO, BBABioujHiica cxopoHott ccpepHaecKOFo xpeyroAbHiiKa QPJ, onpeACAHCxca cpopiny- 
Aoil: 

cos 6 = cos {v ^ <•>) cos {Ij — ) » sin {v -4- (•>) sin (/> - ) cos i, 

CM. pHC. 5. 

PasAaFaa cos^O b xpexKpaxHbiif paA tUypbC no apryMCHxaM v »-m, Q—lj — Sl,t\ 
6yAeM HMexb 

cos ^9= 2 f-<.>)-i-7Q « ri] (3.79) 


cosit9= 2 >l^^cospwcos(pM-»- 9 i)^ •-«■) sinpvsin(pM -»-r/)]. (3.80) 
PaaAOHieHHH, noAyqeHHue ao chx nop h onpeAeAaeMue (|>opMyAaMR (3. 77) h (3. 80), 

TOHUeCXBeHHbt aHaAOFHHHblM paSAOHCeHRaM BAARIFTHHeCROFO ABHiKeURa. Mxo6bl ROAyHRTb 
ABAce BbipaHseHRa aah cos ^ ^ nepea BCARiRBy a, aBAaio^ioca aah FRnep6oARqecROFo 

ABUKeHRH anaAoroM BRcaeRTpHnecRol anoMaARR, Hyxao noAyRRXb pa3Ao»eHHa aah bcar- 
fF^TTi ' " RpaxHHM a. ^ o -- 6oAbmaH noAyocb op6RTbt BosMyigaeMoFo 

T<^a, r — paAsyc bcrtop BosMy^aeMol xohrh. 


I 7. P..AO»e.». npo...e4eH»» ct.op.h P*/”/'* 

yrA. Kp.^oro .CT.HHOS * « » 

Ec„ »» . yp..»e««« y V ‘y. ™ i-P””'-"' 

r„ep(k,AH. M« MOXPM ,op».A.»o yAO.A.T.op.TA ATO«y yp..He„«» T.K„M »e cnoco6o». 
_ .»*.M^ALtua aAAMnTimeCKOrO, T. e. nOAOMlHB. 


KaK^B CA^iae ^oHiKeHHfl aAAMnTimecKoro, t. e. noAoatHB; 

— a (cos E — e), t/= a\/l 

, C \ —yryl iTZ 

x=^a — (cos E — c), y — « V 1 


e~ sin E 
? sin £. 


(3.81) 


TaK KBK B 3XOM CAyMBC P* > 1 
ocxaexca ActtcxBHxeAbHUM (x k y 


xo sin E 6yAex hhcto mhhmoB BeAHRRHott, a cos E 
Mbi cqRxaeM AcftcxBHxeAbHHMH). E B BXOM CAynac 




c Aanaa k Bce B03MO>KHbie ueAORHCAeRHHe 3Haqe- 

MORtex^NTb ROMnACKCHMM: ^ noAyqaxb' 1 .aAO*eHHb.e Apyr na Apyra FHnep 6 oAbi. A xaR 

mctoa RaR 6oAee cxpoFHM. 

noACxaBAHH £ = ia b ypaBHCHHC (3.81), noAyRRM: 
a) AAH bcxbr FHnep6oAbi BorHyxoi r CoAnyy 


1 — echi 


, sin o = — V c* — 1 




(3.82) 


6) 4Afl BeTBH 


;p6oAii! BiiinyKAofi k CoAHjjy 



n w = — 1 ^ 


(3.83) 


— = 1 H- e ch u. 

PaccMOTpHM CHaHaAa CAyna# BorHyrofl k CoAHsjy bctsh rHnep6oAi>i. HoACTasHB Bupa- 
BceBHe 4AB paAHyca-BeKTopa r b (jjopMyAy (3.78), noAyqHM 

1 »») _ V l-3-5...(2 fe - H2/-H) 1- 3 S... (2 / -1) (-D* /o o.v 

2 1““^ 2 -4 . 6 ... (2i-H2/) 2-4.6...27 Va/ (1 - ech «)*+«' ' 

ToPAa 

2 (- 1)‘+'2 / 2 <r .(3.85, a) 

HTaK, iiaM HaAo noAyqHTb pasAOJKCHHe aah bcahhhh 

>c = ^-h2/-h1. (3.85.6) 

rio <{iopMyAaM SfiAepa HMeeM aah BeAimuH cospv h sinpv 

cos p« = 2 (_ D" • • • <p - 2- - 1) eos" -- t;. 

= i HAH 


npu= ( — IV 


1 “ 2 ':--”:iM'^ 


-l)(p — m — 2) ■■■ (p^ 2m) «- 2 * 


ml 


/. 2 — — 2 **■'" ^ 2 = 2 - • 

rioACTaBABB B ({lopMyAy (3.86) 3Ha<ieHHH cos v H sin t» H3 <})opMyA (3.82), noAyHHM 

I — m — 2 ). ..(p — 2m-t-l) (ch u — e) !»-» ■ /o 07 , 

ml '(l-fch«)’'+P-»"* 


-,= V(_l)" 2 '’-^"-JP(p- 


(l-echa)’ — 

PasAaraii BeAH>iHHy 


2 P- 2--1 (p -,n-l )(p- 

ml 


— 2) ^ ■ (p — 2m) (chu— e)P~^ 


(c)i n — e)P~^ 


(l-echu)-+ 
aACMCHTapHue 4 Po6h, noAynnM 


S,shu.(3.88) 


' (1 — e ch u)'-*( 

> ix, 2y-»»-»p( p-m-l)(p-m-2)...(p-2m^-l) , 

(1 - e ch ~ ^ ml 




P::^ (p — 2m) (p — 2m - 1) ... (p — 2m — /-I- 1)(1 

: y(— 1)' /le»-*-(l-echa)'+a“»"-/ (3.89) 


sinpt, _ ./-F— V,' (p- m-1) (p-m-2)...(p-2m) 

(1 - e ch u)' ~ i a; ml 

,v/ (p-2m-l)(p-2m-2)...(p-2m-/)(l-e2)P-2“->-l_u„ /Q Qn\ 

X 2i yle,-2.,.-(i_echu)’‘+f-2“‘-7 *"“• 

>=0 

BeAHHHUa (1 _ e ch u)’'+P-aw->) ’ 6blAO paCCMOTpCHO B § 1, MOSKCT 6liITb paSAOHiCHa 

B PH4 no cTencHHM z, r4e z = 9 to paBAOHiCHHc 6y4eT HMCTb bha: 

2 P - 2/n - y, e) (ch nu - sh nu). (3.91) 


CACAOBaTCAbHO, 


PAC 


a:^!crra )«-2 ^«('^)(chp»-shn«), 

i~p — 2/n — y, a F„ (e) onpeACAHeTCfl (popMyAoS: 

r„ (e) = V (_ D- 2>-_i"-'PiP:zZ!L - <P - m - 2) ■ ■ ■ (p - 2m ^ 1 ) ^ 


(3.92) 


X (-- e).(3.93) 

Mto KacaCTCB BeAHHHHhl ^iZZ^ectuJ' ’ «5‘«eBH4HO, HTO OHa TAKHtC MOJKCT 6 liITb pas- 

AOHiCHa B pflA no cTeneHHM z. 3 tot piiA MOHiCT 6 faiTb noAyqcH ah6o npH noMoigH mctoaob, 
aHBAOrHHHblX MCTOABM BTOpofi qaCTH, Ah6o HCnOCpeACTBCHHUM yMHOBteHHeM pJIAa (3.92) 
Ha shu. 9 tot pBA 6 y 4 eT cxoAHTbcn b toB aie o 6 AacTH |zKl hah 0^u<Ccd. B o 6 AacTH 
z I 1 noAyHHM paaAOHseuHe no 0 TpR^aTeAbHIllM CTeneHBM z. 06a 3 th pasAomeHaH tak Hie, 

KAK pa3.\0>KeHHe 4AH 1- e ch u)* ~ ’ oebCAHHHTb B O 4 HO: 

OB 

(i - c ^h up 2 


TAC n^ = x — 1, a BMecTo u 6epeTCH ero a6coAioTHoe aHaneHRC. 

Ko^<}><]>H^ReHTbl 0„(n) pHA* (3.94) npoq^e scero mohuio noAyqRTb, aaMeTVB, hto 


shu _ .1 . r 1 1 1 

( 1 — echn)’ e ' do L (1 — « ch a)’— • J (« — 1 ) 


rioAyqHB pasAOHieRRe aah BeARqRHH 


(1— echn)*~i 


(3.95) 




-shtio) 


(3,96,1) 
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H npo 4 R(|>$epeBgHpoBaB ero noBACHHO, noAy<iHM^ 


e)(chnB-shn«). ( 3 . 96 , 6 ) 

W-ll, 

rioAaraR a = x-t-p — 2m — j h noACTasABA pasAOJKeHHe ( 3 . 96 , 6 ) b (])opMyAy ( 3 . 90 ), 
noAyqHM paaAo»ceHHe aab ; 

(1 


Tenep^HBM ocraeTCB, tbk me kbk b cAyqae SAAHQTHqecKoro ABameHHH, pasAOisBTb 
(])yHK|iHH /'.(e) H ^„(e), shi^ h ch nu no CTeneHHM pasnocTn BKCKenTpHCHTeTa. PasAonse* 
HHC aah (pyHKijHfi F„{e) H 4 >,(e) noAyqacTca tak me, kbk h aab SAAnnca. HMenno: 




(p — m — 1) (p — m — 2) . . ■ (p - 


TAC ‘l'.(e) onpeAeAHeTCB ^opMyAofi: 

^.(e)=n\/:;^ §(“11 


, 2P-im-i (p _ ,n _ 1) (p _ ,n _ 2) . . . (p - 2m: 


/ 1 w> (p — 2m ) (p — 2m — 1) . . . (p — 2m — y-t- 1 ) 


(1 - J„(p—2m-t-y^-j, Co), ( 3 . 103 ) 


■y (p-2m-l)(p-2m-2)...(p-2m-/) 


( 1 - e 2 )»- 2 «-y-i p 2 /« - 1 , e). ( 3 . 98 ) 


PasAOAieHHe aab «i»«(e) 6 yAeT HMCTb bha: 


TaKHM o 6 pa 30 M, pasAontenne ( 3 . 97 ) aah —echu)' oTAnnaTbCH ox pasAonse- 

HHH ( 3 . 92 ) AAH » CAynac rHnep 6 oAHqecKoro ABHAceHnn xoAbKO K 08 (}i(]>HUHeHT 0 M 

npH cooTBCTCTByioigefl cxenenn z" = (chnu — sh nu), KoxopbiH HBAHexcH (]>yHK^Hetf skcuch- 


§ 8 . PasAoxenne rAaBHoit qacxH nepTyp 6 ayHOHHott (pyuKyuH 
no cxeneuBM npapaigennH BKCHCHTpHCHTexa aah cAyqan 
ABHAceHHB no Bornyxott k CoAnyy bctbh rHnep 6 oAiii 

Mu KMeAH 

§ ■ 4 (!^[cos/wcos(p<..-i- 7 S 2 -i-r/)— sinppsin(p«.>-i-yP)-t-r/)] ( 3 . 99 ) 


rioACTaBAiiii xenepb bmccxo 


(1 — e ch n)' (1 — e ch u)’ 


nx pasAoxceRRA, noAyqRM 


(I-^^b)" ~ 2 ^ n« — sh nu ) cos (p** ri ) - 

- (e) (ch nu — sh nu ) sin (p«.» - 4 - qQ -+- ri)] . ( 3 . 100 ) 

rioACxaBHB pasAoxccRRe AAA ® i|>opiiyAy aaa ^ nepxyp 6 ayHOHHoil (ftyRKyRR, 

SyACM RMCTb 

* *=0 »=« p,»,r=-* «=# 

— «^,(e)sin(/^^-♦-^S^ -•-«)] •(chno — sh/ui). ( 3 . 101 ) 

> Ooepaipn AB^^penaapoBaBHA p«AB (3. 96, a) no u bbabctcb saBoanofl, raa aaa ^ , a otao* 


= £, ” 1 2 <- 1 )” — ' 


i(p-m-l)(p-m-2) ...(p-2m) 


V (P — 2m — l )(p — 2m — 2 )...(p — 2m — /•) 


(1 -e;)P-='’"-^-‘y„(x-+-p- 2 /«-/-l.eo), 


PaBAORCCRHA AAH ch uu H sh /lu noAyqaioxcA xaxiKe aHaAornqHo pasAomeRHAM cosnE r 
sinn£ b aAAHnxnqecKOM ABRXieHnH. Hmchho, HannuieM aba aHAAora ypaBMCHHA KenAcpa 
B rHnep 6 oAHqecKOM ABRRteHHH, aaa ocHOBHoro H CMexiHoro abhxchhB. 


- Af-i- Co sh Uo, M=ka~''^{t — /„). 


06 pa 30 BaB paaHocxb h bbcaa o 6 oaHaqeHRA 


»AyqRM 

a = a„-»-(c — c,)«|»(h). (3.107) 

Pha AarpaHRsa aaa paaAoxeHRR chnu no cTcneHAM (e — e^) b btom cAyqae GyAcr 
«exb bha: 


(3.106) 



bA^ 


Am paaAOjaceHHX shim pa4 Aarpaimia 6y4eT: 


(3. 109) 


4To6hi noAyqHTb pasAOMiCHHe rAasHoS hscth nepTyp6aHHOHHofl (fyHKjjHH no creneHHM 
{e — Co), K08(])$HIiMeHTaMH KOTOpbIX 6y4yT pa4bl CHHyCOB H KOCHHyCOB yPAOB KpaTHbIX II, 
Mbi pasAoiKHM cnaqaAa BeAHnnHu 


sh° Up • sh nu p sh’up • ch /lU p 

(1 — eo ch Up)’ (1 — cp ch Up)’ 


B pfl4i>i no CTenenxM z = &~ , a saTCM BosbMeM or sthx paAOB cooTBercTByio^He npona- 
B04Hbie. 9 th pH4bi 6y4yT TBKoro JKC xnna, ksk h pH4bi, noAyneHHbie b § 7 n 6y4yT cxo- 
4HTbCH 4 Ah Bcex O^iK^oo. noAyHCHHH TaKHx pasAoiKenH^ BupasHM cnanaAa sh’u 

qepea rHnep6oAH>ieCKHe cnnycid h KOCHnycbi Kparnux yrAOB. 9 th BupaiKeHHH Moryr 6biTb 
HanHcaHH b bhao: 


sh° Up = ^ 2 'x!" “ 2>.) ii„ (3. 110) 


4AH a ncTHoro, npH<ieM nocAeAHutt hach cyMMU b ypaBHenHH (3. 110) 40A»ceH 6biTb pasAe- 
ACH Ha ABa. ,4 a>i (t HBieTHoro sh'up mojkct 6hiTb BbipaateH nepea rnnepGoAHqecKHe 
cHHycbi yPAOB KpaTHUx no ^opMyAe: 


PaaAoiaeHHe BeAHHKHb 
B BHAe: 


sh’ Up = 2 »lri 2 sh (c — 2).) Up. (3. 11 1) 

(i T I. g^ch Up )* ’ corAacHo peayAbTaxaM § 7, Moasex 6uTb noAyqcHo 


( T -eo\hu,)* = «“o sh au„). 

TopAa, pasAOHieHne aah 


(3.112) 


sh*Uo • sh nup 
(1 — cpch Up)* 


6yAcx HMexb cACAyioi^Ri bra. 

a) 4Aa CAyqaH, RoPAa c qexRoe, 6yAeT: 


sh^no sh »«u« 1 c (5 _ 1) . . . — X 1) 

(1 -.pch no)*~2*-* 2i >1 


ch (x — 2X) Up .sh nup X 


X 2/« ^«) (ch euip - sh 7 Up) = 


T 


x=o «=0 

V/,(a, ep){ -(ch(a-Hn-i-x-2>)up-sh(a-i-/i+x-2X)Ho] + 


I- [ch (a — n — a -+- 2>.) Up — sh (a — n — s -H 2X) Up] — 

- [ch (a -H n — c-t- 2X) Up — sh (a -t-n — «■+- 2X) iip]-i- 

-i-[ch(a — n-Hx — 2X)uo — sh(7 — n-t-a — 2X)uo]}. (3. 113) 


rioAOJKHM Xenepb (l-t-n-t-G = U. H CoSepeM HACHM C OAHHaKOBbIMH KpaXHOCXHMH Up, 
Mbi noAyHHM: 


sh’upshnup 1 x (x — 1) . ■ . ( J — X 1) r 7 / 

(i"=r-e^h-^p)* - r-^ 2 > t ^ ^ ^ 4-.-.+*^ 1®. -♦ 

-V- *^0) -4-+ 

/, Po) = 2^ xi ('"• «o). 


ep)-+-4^„_,^5, (x, Cp)] X(ch:i.Up-sh[AUp). (3.114) 

rioAapaH, HaKoney, 


(3.115) 




- ’ y.-s. (^. Co), 


cp)-4^U(x.cp)--/;::^,,(x,ep)+/^(-. cp)] > 


X ch aup — sh [AUp). 


(3. 116) 


6) A^^ CAyqaa, kopas c HCHexHoe. 

B axoM CAyqae cyMina CHnycoB b (popuyae (3. 113) aaMCHHXCH qepea paaHocxb koch- 
HycoB, nepcA cyMMoft 6yAex anaK MRuyc, h paaAoateHHC aah 



r4e noAOJKCHo: 


BosbMCM Tenepb npoRaBo^Hyio no 1*0 nopa^Ka (o — 1) or BupaaceHRtt (3. 116) h (3. 117). 
Mh 6y4eM RMCTb: 

— (f, eo)] X (ch JAtto ~ s** !^-“o)- (3- 1 18) 

Kor4a ff qeTHoe, h 

(ff. Co)] X (ch |Aiip — sh M-U,), ( 3 . 119 ) 

Kor4a a HewcTHoe. 

AHaAorHqHbiM nyxcM mu MOaceM noAyqnTb pasAoateHHH 4 Ah BCAHqHH 
sh* Up ■ ch nu p 
(1 — Co ch Uo)® " 


Ohh 6y4yT HMCTb <})opMy: 


(T^ chTof ~ i [A-M+a («. Co)-^A-»U(^. eo)-'-y;.':::2+a(®. e„) X 

|»=0 

X (chy.u„ — sh|x.ii(,) ( 3 . 120 ) 

4 AB c qexHoro h 

(f-^olZr ^ ^ ■*“ “ 4 +--= ®o)l > 

X (ch ixUo — sh U.u„) ( 3 . 121 ) 

4AH a — HeqexHoro. 

4 H«I(q)epeHHHpyji pa 4 u ( 3 . 120 ) h ( 3 . 121 ) no u (5— 1 ) pas, noAyqHn: 

5 ^ [(■r=t^]""“^/'~’ «o)-^ Co)^/p>^.(^, e„) 4 - 

(<r, Co)J X (ch yn, - sh y.uj ( 3 . 122 ) 

4Aa s qexHoro n 

</*“' r si*’ "0 ch "“n 1 X’’ «_i f I. , s 

rfuj-* [(1 - ch u 14 +.!+. (®. ®o) - 4 -"-, (''. Co) 1 ^ 4 ^ 1 !!!+, Co) -- 

— 4 +«-.(®’ ®o)j X (ch «.«, — sh an,) ( 3 . 123 ) 

4 AH c HeqcTHoro. 

4aii noAyqeHiiB paBAomemw (ch rnij — sh nii«) no CTencHHM (c — c„) n KparnuM u„ hbm 
ocTacTca xoAbKo BuqecTb Bupa^nne (3. 122) hb (3.123) r (3.118) rb (3.119). 

ripH BUqRTttBRR ^yHKHHH (<7., Bo) R €«) yHRqTOXaiDTCIl, R MU HOAyqRM 

pasAOJKeHHe (ch /in, — sh nil,) b BR 4e: noAyqRM 

(chnB-shna)=(chnii,-shnu,)-+^n /;.(co)(cha«,-shtai,), (3.124) 


4...K)=f‘’ '[4+«-(''’^o)-‘-yi::^+.(=.co)l 

Ifl IT qCTHOrO 

K) = y.’-’ {— y;,v,;_, (c, eo)-»-4'::il+-('^. ^o)! 

iH a HeqcTHoro. 
ripR 17 = 0 6y4eT: 

4.(«o)=r*[4+,!(o. «o)-‘-y^!(o.e«). |^-‘=1- 

Tax KaK no cBoKcxBy (j/ynKynB (a, ej 

4t;l(o. ej=y;.t!(o. e,)=j 


4+»(o* ‘'o)=4-.:(o, c„)=o 


y|„(0. e„)=l, 

H (popMyAa ( 3 . 124 ) mo/kcx 6 uxb nanHcana b bhac: 

(ch nu — sh n«) = ^ 2 !^ “o — P-“o)- ( 3 - 126 ) 

rioAcxaBHM xenepb BupantenHer ( 3 . 126 ) b (popMyAy ( 3 . 101 ) 4AR paaAOBceHHH rAaBHofi 
qacxH nepxyp6aiinoHHoii (pyHKijHH. Mu noAyqRM bxo pasAOBtenRe b cAe4yioQeii (|)opMyAe: 

.7=!- 2/-- »’"_2‘s 2,'^s2^^^2^x 

X ^ 2!L 4«(*o)[c*‘H-"o~s*'K“o][4l*‘’(Co)cos(pM-i-9ft-4-ri) — 

— (eo) sin (pw -+ -+- r/)]. (3. 127) 




^ -^2 *’-’'K)^;..(«o)=c,. .-(*,). 


ripcoOpaBycM 4BoltHyio cyMuy no s, r ?. 


(c — c«)'' 2 ^ ® ■“ ^o)' fXji'. . , («o) 'OS (P« -4- ri) — ;«...,(«,) sin(/»« -i- -i- ri)]. 
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459 


PaaBepTbiBiui o6e cyMuu h co6Hpaii qaentd c o 4 KHaKOBHMH creneHaMH (c Cq), no- 
Ay<IHMt 

2 2 (« — ^o)*' (« “ ®or [4V... . («o) cos (pM ri) — , (Co) (A»“ -+- -+- ”■) J = 

«,>b 0 0=0 

CD CO _ 

= 2(® ~ «o)' 2 (^o) cos(pw qSi -+- ri) — K) S'" '■')]• 

«=0 «=0 

rioAOMCHB 

24 ?..— (‘'o), < 3 . 130 ) 

■ 

2 4?..— (^o) ^ 

noAyMHM: 

CP 00 _ 

2 2 ~ ^ '■') — Z'*'., ,0 (Co) sin (po> r/)] = 

— ^(e — gp)’ I U[^' ' jt" J cos ( po) • qQ-*-ri) — (^o) **" (P''’ <7^ '’O]- ( 3 . 131 ) 

lloacTaBAao BMpaweHHe ( 3 . 130 ) b (popMyay ( 3 . 127 ), noAyiHM oKOHHaTCAbHo: 

^ 2 X’ 1 ) +1 V , 4 ;f; V(p _p^)- V 

X ^ (ch yo„ — sh [lUf,) f U!^*’, (c„) cos ( pw qi^l »- ri ) - ii (e,,) sin (p<.) »- qki t- ri)], (3. 132) 

PaaAOJKCHHfl (,3- 132) noAyHeHM aab CAynaa r^a,. 4-\« CAy^aa «> > r b ypasHe- 
HHR (3.132) BMeCTO ^ OVACT MHOiKHTeAb , a BeAHMHHa, axOABigaA B (pOpMyAM (3.85) 


§ 9 . PaBAORtCHMC TAaBHoB RBCTH iiepTypoauHOMHoB IpyHKIjHM 
no CTeneHHM («? ^ tf„) 4AH CAyaaa ABHiKenJia no BNnyKAoll 
K COAHHy BCTBH T H H C p 6 ,) A W 

B CAynae ABHBieKHa BOBMy^aeMofi torkr no Beran runepdoAbi, o6pa%eHHoil BunyKAocTbio 
K CoAHuy, T. «. 4.aa ABHxeHRB, o6ycAOBAeHHoro oTTaAKnaareAbHoB chaoB, o6paTHo npo- 
nopUHonaAbHoB KsaApary paccToaHna, BupaAceHua 4.\a Kocnnyca n CMuyca hcthhhoB ano* 

MBAHH 4aioTca (|)opMyAaMH (3. 83) 


PaccMOTpHM pasAOjaenne BeAHiHHH ® P"-* Aopana. 4eAaa ry xe aaMcny 


• H 4Afl (pyHKHHH ^ 


s , T. e. noAaraa z = s , noAyiHM: 


iniTSrf = 2 P. W (■sh 


P, (e) onpcACAaioTca (popiayAaMH: 


Ocoewe TOHKH noAHHTerpaAbHofl <{)yHKUHH 6y4yT 


(3. 133) 


(3. 134) 


(3. 135) 


Hnane roaopa, KoacpcpHUHeHTN aroro pa4a mn noAynHM, aaMCHHB a Koa(|>(|)HaHeHTax 
pa4a 4Aa BornyToB bctbh fi h — [i hah, ito to *e, c na — e. Tan kok 


yjx, -e) = (-l)7„(=c, e), 
P.,(c) = (^ 7 „(a,“ 


(3. 136) 

(3. 137) 


CACAOBaTCAbHO, paBAOBSCHHe 4Aa BhinyKAOfi K CoAHUy BCTBH rnnepeoAM no KpaTHtlM 
aHOAora aKCHCHTpHnecKo# aHOMaAHH u 6y4eT oTAHaaTbca ot anaAornnHoro paaAOJKCHHH 
4Aa BornyToB k CoAHuy bctbh toabko tcm, hto b cooTBCTCTsyioiaHe hachu BoflAST mho- 
HCHTCAb ( — 1)". 

9to paaAoateHHe 6y4eT hmctb bha: 




► [F, (co) cos (pc.) -H n -H ri) — «J»„ (co) sin (p<> -*-q^- 


(3.138) 


-4- ri)] (ch nu — sh nu). 

PaccMOTpHM Tcnepb paBAOHiCHHC nepTyp6aiiHOHHoB cpyHRHHH aah BwnyKAofl k CoAHuy 
BCTBH no KpaTHUM Uq. 

B btom CAynae anaAoroM ypaBHCHna KenAcpa 6yAeT ypaBHCHHc: 

u = Ua — (e — Co)*(“)* (3.139) 

4>(n)^ , V(u)= • <3.140) 


chu-» 


sin w = V e* — 1 r, — 


BTOM CAynae pHA Aarpamna aab ch nu 6yAeT HMCTb bha:’ 

, , (e — eo)’ cP-i r (—!)**•>* "osl>«“o 1 (3. 141, a) 

chnu = chniip-Hn2,— ;i— (l-4-e,ch^) ” J ' 



Am shnn pH4 AarpaH>Ka 6y4eT: 


sh nu = sh /i«o n ^ (— 1)^ 


r sh ^upchnup 1 
) L {lH-enchiio)'’J ' 


(3.141, 6) 


PaSAOiKCHHe seAHqHH 


sti^ Up sh nup sh’ Up ch nup 


(1 -H pp ch Up)’ ’ ( 1 -H pp ch Up)’ 


6/467 OTAHqaTbCA OT paSAO^KCKHM § 8 TOAbKO MHO^KHTCAeM ( — a TaK KaK B (J)Op- 

M/Ay (3. 141, a) h (3.141,6) yifse bxo4ht ( — 1)’, a b (popM/Ay (3.138) bxo4ht ( — 1)", to 
pasAoxceHHe 4 ah CAynaii sunyKAoH k CoAHyy bctbr 6y4eT oTAHMaTbCc or aHaAornnHoro 
paaAOBteHHii 4 ah BoruyTott bctsh toabko MHOHCHTeAeM b cooTBercTByioiijHx <iAeHax (—If h 
MOB ter 6biTb HanucaHO b ({>opMe: 


— U'jT,', (e„) sin (p^ -t-qQ ■+- /"'^Kch aUp — sh yup), 

r4e ilj^'',(ep) h (cp) onpe4eAHK)TC>i (popM/AaMH (3.130). 


-ri)- 

(3. 142) 


§ 10. ,4pyrafl ({)opMa paaAoateHHit 


CTeneHHM 




Am oMeHb MBAbix aHaHCHHli u H e 6 ah3khx k e4HHH^e pflAbi (3. 92) H (3. 97) 6/4/7 
cxo4H7bC>i Me4AeHHo H no970My npaK7HqecKH Mory7 oKaaa7bCfl HenpHro4HiiiMH. 

B 970M CAyiae mu cqH7aeM 6oAee y4o6HUM hah Henocpe4C7BeHHoe paaAOHce- 
cos pv sin pv . , . 

HHC BCAHqHH " (T^^^TcFu)* ® P"4U AarpaHMca no c7eneHnM (e — Cp) hah *6 

paaAOHCeHHe »7HX BeAHMHH no Kpa7HUM U He B OKpeC7HOCTH 70qKH Z=0, a B OKpeC7HOC7H 
TOHKH Z = l. noCAe4HHe pn4U 6y4yT CX04H7bCa He B40Ab BCett 7paeK70pHH, a 70AbK0 
B HeK070pott OKpeC7HOC7H 70qKH Z = 1 (nepHreAHfl). SaBHCHMOCTb pa4HyCa 97ott OKpeC7- 
HOC7H 07 9KCIjeHTpHCHTe7a HCCACAOBAHa HBMH B 04Holf eige He ony6AHKOBaHHOff pa6o7e. 
Pa4 AarpaHHia 4 ah seAHHHHu ‘A^' g'ch 6/467 HMe7b bh4; 


(ch u — e)* (chup — Pp)’ ^ (e — pp)^ T sh" + i i 

(l-pchu)*+* — (l-ppchup)’+’ sxf ■ dulr' ^ (i- 


~ *o)*~ 


sh**”' Up (ch Up — Pp)’-' 

'• (l-P«chu„)’+*+^-> 


V s h’*'*'' Up(chup — Pp)’ 


' (1 — Ppch tip)'^' 

CAe40Ba7eAbHo, no4C7aBAn«i 9 th paaAoateHRH b (|)opMyAy (3.86), 4 Ah 


(i-p^u)’““2^ 


- 1) (p — m — 2) .. . (p — 2m -4- 1) (ch u — e) 


=2(-l)' 


2>-^"-3p(p-m-l)(p-m-2) ... (p — 2in-»-l) ( Up — 

mJ ( (1— ppch Iipl’+e— »" 


. ^ (e-pp)^ . d^\_ [-( 2 ,^ _ 4 ^ ^ “0 (ch up -Po)P-^-' 

11=1 

shl— uo(chup-Po)P-^-- . _ 2 . shi-^»up(chup-Po)»-^-- -1 ) 

(l-Ppchu«)’'+<>-2'»+>‘-J (l-Pochup)’-6P-2«-H‘+lJ/- (3.143) 


4Afl BeAHHHHU AarpaHHiE 6/467: 


(ch u — e)’ 'shu (ch Up — ep)’ ‘ sh Up _ (e— Pp)'’ ' f sh^' Up (ch Up — eo)*“’ , 

"(l-pchu)'+’ — (1-PpchUB)’^-’ a! rfug-' L'^ ■' (l-^0Chu0)«+’-H-l 

. sh'’ Uc(ch Up — eo)“-2[ash^uo-H(;i -H a) (ch Up — Pp) ch Up] , , sh'’-' - (p, (ch u„ — pp)*— ‘ 1 

d-epchupf+'-H’ ^ (l_^^-h„o)’'+’-^'’+' J- 

CAe40Ba7eAbHo, paaAoateHHe 4 ah p 6/467 HMe7b 0114: 

sin pi. _ _ V ( 1 )"' ^ >< P-”» -2). ..(p-2m) ( chu-e)l’-a«»->shu _ 

(1 — p ch u)' ^ ' ml (1 — e ch u)*-^-*" 


2 ) ... (p — 2m) / (ch Up — ep)>* ^ ‘ sh up 
I (1 — ep ch up)®+»'-i»" 


■^(p — pp)’ <f—' sh'’up(chup — epia-^^-a 


sh'’ Up (ch Up — ep)''-2"-= r(p — 2m) sh2 Up (X p — 2m) (ch Up — P„ )] 

’ (r-ppchii„)’+i-2”‘-^'’ X 

X (y -* n sh’-^- Up (ch U p — ep)P-2m-' ~| | 

x(x-i-p -2m)6p J[. (3.144) 

B 7ex cA/qaHx, Kor4a HeBuro4Ho paaAara7b b pH4 no c7eneHflM z = s~" BeAHHHHy 
( 1 — e^^ ' u)’ » HeBuro4Ho pa3Aara7b b pa4 no c7eneHHM Zp = e~'^ BeAHqHHu, C70<iiBHe 

B CKo6Kax b npaBux qacTflx ypaBHeHHft (3. 143) h (3. 144), 7aK kbk a h e Becbua mbao 
OTAR qaiOTCR 07 Op H Cp. B 970M CA/qae npH4eTCII BOCnOAb30Ba7bCH paaAOHCeHReM BeAHHHH 
siapo 


(1— "echu)* " (1 — ech u)* “ 'fop^yAc (3. 143) H (3. 144). HaM RaiKe7cx, hto 9to He Moace7 
BuaBaTb 0C06UX 3aTpy4HeHHB BBH4y Toro, mto mu Bcer4a MoaieM Bu6paTb Cp AocTaroqHO 
6AHaKRM K C, q706u pK4bl (3. 143) CX04HAHCb 40C7a7oqHO 6uCTpO. OoBTOM/ B HRX HB RpR- 
467011 6pa7b 60Abnie 7pex-qe7upex np0R3B04HUX, q7o6H BUqHCAH7b K09({)({>H(iReH7bi npH 
C007Be7C7B/K>QRX CTeneHBx (e -e„). 97 h R09(]K|)RtSHeH7u npH 3a4aHHOM ep 6/4/7 aasR- 

ce7b 07 BpeMeHH qepes nocpe4C7Bo Up. 

no4C7aBAiia paaAosKeHHi! (3.143) h (3.144) b pH4 4AR noA/RHM ee pasAORceHne 

B BH4e: 


*- ?• (0(i)s>n (/»*•> ^qSi-*- ri)]. 


(3.145) 


746 nOAORCeHO 







-2) ■■■ (p — 2m-l -l) f (chuo-eo)y-2” 

\ (l-eocbuor+f-a-' 


1 d—i 

si du^ 


!l!_ r /O /l^ _L. -A i.*’*'*'’ uo (ch Uo - . .. (ch u„ — e„)P-2"-l sh*-‘ . 

l^Zp 4m + /) (i_,,ehuor+P-^--+' Tr-eoch-u^F+'i'^^- ' V+- 

sh*'*'l Up (ch Up — Oo)P-2” 1 1 

(l-^chunr+P-S'P+'+l J/ ' 

- 1) (p — m — 2) .( p — 2m,l / (ch Up — eo)P-g'"-‘ sh* h. 


(x -+-p — 2m) cj 


(1 — eo ch Uo)” * P“-" 


s h* Up (ch up -^p)f 


_J_ (ch u p — eo)P -s «»-a sh» U p [(p — 2m ) sh‘^ Up H- (p — 2ni - h 2) (ch up — ep) ch upj 
(1 — epch upl'+y— 2'"+' 

§ 11. PasAOJKeHHe 4onoAHHTeAbHofi qacTH nepTyp6auHOHHoil 
(pyHKHHH no cTencHflM (e — Cp) 

PaccMOTpHM renepb paaAOiKeHiie 4onoAHiiTeAbHoft HacTH nepTyp6aHHOHHofl (byHKjjHH no 
cTeneH«M npHpaigenHa aKCueHTpHcuTCTa (e — e„). 

4ah 4onoAHHTeAbHoB qacTH nepTyp6aHHOHHofi (fynKynH a KpyroBoft orpaKHKCHHoft 
3a4aqe xpex tomck HMeer {popwyAy: 




— = ^2 2 ^rllr cos [P <•>) ■-*- g^i • ri\. 


Hah 

a) 4AH aAAHnxHqecKoro 4BHH<eHHa 


Apjr ^ cos n E cos (pt,) -+- qQ 4-r/); (3. 146) 

6) 4 AH BorHyxoif k CoAHjjy bcxbh rHnep6oAbi 
1 1 


A-Ve"' — 1 sh « sin (pM -t-qQ-^- r/)]. 


(3. 147) 


^ Pa3AO»HB no cxeneHHM (e— Cp) BeAHqHHH cos nE, shnu h chnu, mu noAyqHM pii 4 H 
a) 4 AB BAAnnca 

2 |cosn£n — 

>p.«.r=-l •=— I ( 




(3. 148) 


D, q— — 1* ■+‘1> 
F_,(e) = F(e)= i , FM = 


= — 1 , 0 , 1 , 

, (e) = -<l>,(e) = \/r= 


6) 4AH Bornyxoa k CoAnyy Bcxaii i'Hnep6oAM 

p. = +, 2 5- 2 j " 2 Fr- -S^[ J 


;os(pu-l q'tt 


ri)-*-'Je-—l sh/iUp' 


Mr' 


jchup)!” J 


sin(p('> i qQ.-t-ri). (3.149) 

4Afl BbinyKAoB K CoAHyy bcxbh rnnepdoAbi hbao 86346 b pa3Ao>KeHHH (3. 147) nepCA 

P.Cp, vV — 1 HBMCHHXb 3HaKH. ^ , x * 

Mbi ocxaBAHCM 34ecb pasAOJKeHHe bcahhhh cosn£, chnu, sh nu b yKaaaHHoft (popMC. 
Mx pasAOHiCHHA no KpaxHUM Up (b xom CAyqae, Kor4a sxo ueAecoo6pa3Ho) noAyqaioxcH h3 

qjopMyA (3.148) H (3.149), (3.122) h (3.123), ccah b hhx noAoaiHXb n- '-1. 

PasAaraxb \Je^— l b pH4 no cxenenflM (e e„) HeyeAecoo6pa3HO. 

§ 12. 063OP noAyqcHHMX peayAbxaxoB 
OCHOBHU.M peayAbxaxoM, noAyqcHHUM b III qacxH HacxoHiaeB pa6oxM, mm cqHxacM bu- 
B 04 (hopMVA 4AH oeujHX HACHOB HB npHMeHHBuiHxcfl pance xeftAOpOBCKHX pfl40B no cxeneHHM 
iipHpameHHfl aKcyeHxpiiCHxexa (c — e„) 4 ah PAaBHofl qacxH nepxyp6auHOHHO» (fyHKyHH. 

8 xh PH 4N HBAHioxcfl 6()Aee 061BHMH, qeM o6HqHMe MaKAopenoBCKHe p34i.i_no cxenenaM 
3KcueHxpHCHxexa, KoxopMe noAyqaioxca h 3 nauiiix pH40B, ecAH noAO^HXb e,, — 0- <9 th oOmh- 
HMe pa3Ao>KeHHfl npHro4Hbi, apoMC xoro, xoAbKO 4AH e < 0.6627 . . . , b xo BpCMH kbk npH- 
MCHHeMue HBMH pii4M TcttAopa 6y4yx ro4HXbCH (npH Ha4Ae>KaujeM BM6ope Cp) 4 AH aioOux e 
(KpoMe er=l) B HHxepBaAc ox 0 40 o-A X. e., b qacxnocxH, h 4Aa rHnep6oAHqeCKoro 4 Bh- 
HiCHHH. KpoMe xoro, noAbayacb npoH3BOAoM npH Bu6ope c#, mm mojkcm yBeAHHHBaxb 
6MCXpOXV CXO4HM0CXH HaUlHX paBAOiKCHHa, nM6paB Cp 40CXaXOqHO 6AHaKHM •' 

Kax no6oqHua peayAbxax axoB qacxH mojkho oxMexHXb paccMoxpenHe cboBcxb 
y;(x, e) B CAyqae, Kor4a :ci>l, h, d qacxnocxH, xox (paxx, qxo 4 Ah CAyqaH ,ei>l h 

£ — MHCXO MHHMoro, MM noAyqacM KOBcjxtiHyHeHxaMH paaAoaieHHH BeAHMHHU (i_ecos£)’“ 
no cxeneHHM z = e’® 4Ba BH4a (pyHKyHB SKcyeHxpHCHxexa /.'(a, e) h ^(x, e), Koxopue 
HBAHIOXCH KOMHAeKCHMMH COnpH*eHHMMH ^.yHKyBHMH. Ka*4aH H3 3XHX (pyHKUHB 6y4eX HMCXb 

xy *e cxpyKxypy, qxo h <|)yHXUHH /; (x, e) 4 ah cAynan ; c j < 1 h 6y4ex HppayHOHaAbHoa «|.yHKUHea, 
a Hx cyMMa /.(x, e) 6y4ex payHOHaAbHoB fyHKyHeB axcyeHxpHCHxexa, npcAcxaBAHioiBea 
C 060 B MHoroHACH, pacnOAOMtcHHuB no cxeneHHM ^ . 

AHTEPATyPA 

EAeHCBCRBH H. B. 1949. O K08<M'"U««"T«X pa»AO*«IIIIH HOOpABIiaT HCBOSMyacMOPO A»««eailH B PUM 
Ovpbe no RpBTBMM BRCttcnTpHtecBoa anoHaABH. yq. aan. Abbobck. Foe. ynna., IS, 4. 
EAeKCBCRan H. B. 1952. PasAomenBe nepTyp 6 aaHOHHo 8 ^lynKSHB b paA «Pypbe oTBocirreAbBO naaAOB- 

HocTB, q. 1. Bioaa. HTA, S, 2 (65). 


3 H. B. 1953. PaBAoi 
. II. Bwaa. HTA, 5, 5 


I B pfU Ot^pbC OTHOCHTeABBO MaKAOB* 


BOCTNo «l. 11. blOAA. fllA, O ^ 

MoncecaH 4 1936. AeKOHH no aeSecBoft iiexaHMKe. AnTorpat"po»«"«®« nwnme Mi J. 
Cy66oT«BM. a>. 1937. Kype «e6ecBoft m^xmnnKm, *. OHTH. 

Tisseraad F. 1889. Traitt de m^canique celeste,!. Pans. 
nocTymAO a 



Biojuiereub HucTHTyra TeopeTHqecKofi Actpohomhh 


PasAOMieHHe nepTyp 6 agHOHHoi ^yHKgHH b pha ®ypbe oTHOCHreAbHo 

HaKAOHHOCTH 

M a c T b IV. PasAowesHe aepTyp 6 agBOHBott ^yuunna a npocrpaHCTBeBBOtt 
orpaBBBeHBOfi aAAHBTBBecKoft sa^aBe rpex tobck b b BeorpasHBeaBoft sa^aBe 
n TOBCK 


H. B. EACHeBCKOfi 


KCijeHTpHCHTeTa nepTypSanv 
, Korja BoaMyiijaioigee xe 
taMii: HbioKOM6a h iiauiHM, 


HeBosMy^eHHOMy sAAHncy. Paa.vomeHHe npoBOAiircH 4 i>yMa Mexo^aMii: HbioKOM 6 a h iiauiHM, c npaMcHeiiaeM 
cneunaAbHbix ifyHKUHH /* (ix). no.\yMeHHbie pa-aAoweiina cojepatax HaKAOHHocxb 1104 aiiaKaMii TparoHOMexpH- 
leCKBZ (|)yHK|iHH. 

VKaabiBaeTCH nyxb noAyqcHHH aHa.\orHiHbix paaAoateiiHH b 3 a 4 a<ie /i-tc.v. 

ENIWICKLUNG DER SICRL ^GSFLNKTICN IN EINE FOL'RIER-REIHE BEZOGLICH DER NEI- 
GL'KG. IV Teil. ENlVilCKLL’KG DER SICRUNCSFUNKTION IM RAUMLICHEN EINGESCHRANK- 
TEN ELLIPTISCHEN DREIKORPERPROBLEM UND IM UNERSTRINGIERTEN n-KORPERPROBLEM. - 
Von A'. B. Jehnewskaja . ~ \n dem vorliegenden IV. Teil wird die Entwicklung der Storungsfunktion 
nach den Potenzen der Exzentrizitat im raumlichen cingeschraiikten, sog. elliptischen Dreikorper- 
problem fur den Fall, wo storender Korper in ungestorter Bahn bewegt, gewonnen. Diese Entwi- 
cklung wurde nach zwei Methoden durchgefiihrt; nach der von Newcomb und der von uns 
vorgeschlagenen Methode unter Anwendung der Spezialfunktionen y*(r, r). Die Bahnneigung geht in die 
erhaltene Entwicklungen mittels der trigonometrischen Kunktionen ein. Es wird das Ausfuhrungsverfahren 
fur Erhalten analoger Entwicklungen im n*KorperprobIem angewiesen. 


B npe4bi4yiiiHx uacTHx HacToaigeit pa6oTbi uaMH 6hiA() noAyMeao pasAOKeHue iiepTyp6a- 
UHOHHoii (pyHKfiHH B npocTpaHCTBeHHofi orpaHHKeHHoii KpyroBofi 3a4aBe Tpex tomck. BAaro* 
4apM TOMy, UTO no BSaRMHOtt HaKAOHHOCTH paaAO>KeHHe BCAOCb B TpHrOHOMeTpHieCKHlt, 
a He B crencHHol! pH4, 6biAH noAyneHbi paAW, cxo4HiBHecH 4AH Aio6bix 3Ha<ieHHit hbkaoh- 
HOCTH, CpaBHHTCAbHO npoCTolt CTpyKTypM, TBK HTO MU noAyMHAH BOSMOJKKOCTb HHCaTb 
o6%He HACHU BTHX pH40B, BCrO B KAaCCHBCCKoH HcSeCHoU MeXBHHKe lie 4eAaAOCb. noAy- 
BCHHoe pasAozKeHHe npeACTaBAHer co6ofi KparHuIf pn4 no SKcgeHTpHCHTeTy h oTHomeHHio 
6oAbuiHx noAyocett, KoaipipHUHeHTaMH Koroporo bbahiotcii TpnroHoMeTpHBecKne hoahhomu 
OTHOCHT eAbHO BeAHBHH: BKCljeHTpHneCKOft aH^BAHH £ (hah Cpe4He» aHOMBAHH M), pac- 
CTOBHHX nepnreARfl ot ysAa (.», bcahbhhu * 2 , tac — AOArora B03My®aioieefl 

TOBKH, a n — paccTOBHHe nepHreAHH ocKyAnpyioflgeH opdHTu ot yaaa h BaanMHott HaKAOR- 
ROCTR OpdRT i. 

B BToll BacTH pa6oTU MU XOTHM 4aTb o6o6igeHHe BTpro cnoco6a pasAonceHnn nepryp- 
6at|ROHHofl ipyHRgHH Ha CAynaii aAAnnTHBecRofl orpaHnneHRoi saAaqn rpex tobck, a aareM — 
Ha cAynaS HeorpaHHBeaHoi saAaBH n tobok. 

Am BToro MozKRo H4TH AByMB nyTHMH. B nepBOM cAynae, noAyBHB pasAonteHne 
B „4BajK4u RpyroBoi” saAaBe, t. e. RorAa sRcgeHTpaciiTeTU BosMyigaeMot r BoaMyqganqgeS 
TOBeK e m ej pasau ayAio, BocnoAbsoBaTbca aareM mctoaom HbioKOMa aar noAyBeaRR 
pasAoxeaRl no creneajiM e n cj. Bo STopoM CAyaae mu ae noAaraeM apcABapHreAbRo 


g = e,=0, a noAynacM cpaay pasAozneaHe no HCKOTopuM ijiyHKyHHM aKcgeHTpHCHTCTa 
[ijiyHKHHH fjoi, e)] H aaTBM npeo6pa30BUBaeM noAyneHHue pH4H b creneaHue no e a ej. 
nocACAHaa nyTb KaaseTCH aau 6oAee y4o6auM, nosTOMy npHMcaeaHe mbtoab HbioKOMa mu 
OCBCTHM oHCHb KpBTKo H ocTaHOBHMCH 6oAee HOApoSao aa MCTOAC (IiyaKUHH J„( , )■ 

HacKOAbKO 3TO onpaBAaao, CyACT ucao h 3 nocACAyioisero HaAoateHHH. 

§ 1. npHMeaeHHe MCTOAa HbioKOMa k pasAozKeHHio n e p t y p 6 a u a o h a o B 

(pyHKyHH B BAAMIITHHCCKOfi SBAfl-He TpCX TOHCK 

PaaAOZKCHHH, noAyncHaue aah ..abbzkau npyroBoa" saAaHH rpex ToneK, hmciot bha: ' 

00 k 

^ /l^^'^cospMcos( £2 (4-1) 

34ecb iioAozKeao: A BsaaMaoe paccTOHHiie BOSMyisaeMoB a BosMynjaioiijea tohck, bf 
cyTb KoactxpHHHeHTU AanAaca, HiizKHaa iiHAeKC KOTopux paaea eAHHHue, 4^; cyTb HenoTO- 
pue MHCACHHue K03(j)(j)HUneaTu: 

riDHMe.iHM K pasAOZHCHHio (4. 1) MeTOA HbiOKoMa B ero 
Hoa B 'lacTii I (EAcaeBCKaH, 1952), a TaKzKe b pa6oTax (Cyo6oTHH, 1937) h (Newcomb, 
1895), I'AC r paAHyc-BCKTop BoaMyigaeMoa tohkh, r' - paAnyc BCKTop BOSMyiijaioisea 
TOHKH. H - HCTlIHHUe BHOMBAHH. 

Ecah Bu 6 paTb OCH KoopAHaaT tbk, hto6u ocb -v bu.ta aanpaBAeaa k nepi^CAHio opOiiTU 
BosMyiaaiouiea tomkh (byACM b AaAbHeauieM aaauBaTb ee aah npocTOTw KJnHTcpoM), to 
TorAa 


\ Ino, • ?,. M I /. Mj-i fj), 


' /= f - M, /, /, Mr, ? = In (1 - C cos £), P, = In (1 - pj cos £,). 

c, E, Ej cv'Tb aKcueaTpiicHTCTU ii aKcgeHTpHuecKHC anoMaAiiii BosMyajaeMoa tohkh 

” ^aalafan (pyaKgan (4. 2) b paA TeaAopa no CTcncHHM mbaux BeAHina /, fj, ?, noAy- 
miM. iioAbsyacb cHMBoAHuecKoa aanncbK), paA bhas: 

"I ^ £• ' £(ln a. In iij, M, Mj). (4- 3) 

Mepea £ sAecb, khk nesAe, o6o3HaBeHo ocHOBaHiie aaTypaAbHux AorapnipMOB. 
BupajKeHiie (4. 3) mozkho HHane aanHcarb b bhac: 

Y ^ . '9 F{]n a. In M, M,). (4. 4) 

T e MU caanaAB cHMSOAHuecKH yMHo»aeM ipyaKURW F aa nepeua MHoatHTCAb, « ^cm 
tbk zKe CRMBOAHBecKH yMHo*aeM peayAbTBT aa BTopoB MaontHTCAb. PeayAbTBT nepBoro 
VMHozKeHHH noAyBea hbmh b I bbcth stoB pa6oTU b cpopMc: 

2 ^ {k) cos[(p -+-pf» »- qQ. -f- «}, (4. 5) 


“ > ,4»»AH «pyro.o«* - ~«y» «A.-nr ipe* TO^ K.PM .«cae-Tp.c-tetM ,p6-T -uzy- 

eae«oa II .osnyffiaioiBea Toneu noAOReine paBBMMn HyAW (EAeaeacaaa, 1952). 


r4e ecTb peayAbTaT onepayuH, o6o3HaqeHHofl chmboaom hba Koa^ipHjiHeHTaMH Aaii- 
Aaca b^j‘\ a 0 “ ecTb b cbok> o^epcAb CHMBOAH'iecKHe noAHHOMN, HasBaHHue onepaTopaMH 
HbioKOMa.^ Sl=lj — Si. [b abhhom CAy>iae lj = nj(t — Q = Mj]. PasAOBiCHHc ( 4 . 5 ) mo«ho 
sanHcaTb b $opMe: 

FAC \ = i = /•) — roAOMopq)HaH (pyHKgHfl Bcex apryMCHTOB, Kpome Si- 

YmHOBIHM CHMBOAH'ieCKH HpaByiO HaCTb ypaBHCHHH ( 4 . 6 ) Ha BTOpoft MHOBtHTCAb B Bbipa- 

HteHHH ( 4 . 4 ). 06o3HaqHM nepea kl BbipaBteHHe 

Rl=yy:iH,,,(p,r), ( 4 . 7 ) 


r 4 e s — HCKOTopoe (juiKciipoBaHHoe s 


! k. riycTb Rl'" -o6uiHa MACH pH4a (4.7) 


yMHOBtaH CHMBoAHWeCKH 


« A,V" Ha noAym 

+.'■/'}) /(I. 0_£l!-/V+''- 


riOAOBtHM SaMCHUH TCHCpb B HSBeCTHblX paBAOBteHHBX ypaBHCHHH ^eHTpa 

Ij — Mf~fj H py = ln — , cHHycM H KocHuycbi Mj Hx BbipanccHHiiMH lepea p.,, noAywHM 
pasAomeHHH bthx bcahmhh no CTencHBM u.,. floACTaBHM saTCM noAyqcHHbie aHancHHa /, ii 


B (]iyHK]jHIO E'^-> 


H pa3AoB<HM ary (]>yHK^Hlo no CTencHHM cj c HconpcAeACH- 


HblMH Koa(])<pH{{ReHTaMH. FlpapaBliMBaH aaTCM K 03 ({)<IlHliHeHTbi B npaBbIX H ACBfalX qaCTHX, 
nOAyHHM SHanCHHC STHX KO^^l]>H^HeHTOB B BH 4 e CHMBOAHHCCKHX HOAHHOMOB 

MxaK, MACH paSAOHteHHH ( 4 . 8 ), C04ep>Kai£Hff MHOaiHTCACM 6y4eT HMCTB BH4: 

2 ( 4 . 10 ) 

CyMMHpyn no Cj ot 0 40 oc, noAynai: 

x=Sl‘?' 2 o il) 

n'sO 

rioACTaBAKii B pasAOBccHHe ( 4 . 11 ) 3 HaqeRRe Ef,,^ na <|»opMyAiii ( 4 . 5 ), noAyqnM: 

■90 a=* «=« »'=«' p, t, r=— * 


“22222 2 m)Af-+-po>-i-ri]= 

— 2 2 ^ 2 2 2 [(P tn) Mj -h pu qSi-^ri\. 

34ecb nepea 0’,";^ ofioaHancH peayAbxaT 4e#CTBHfl Ha HcxoAHwa KoacpcfHjjHCHT cna- 
naAa oneparopa 0", a aarCM onepaxopa 0®“’,. 

BbiMHCACHHC onepaxopoB fl™,, no4po6HO paccMoxpcHo b MOHorpaipHH B. A. OpAOBa 

( 1936 ). 

K HCAocxaTKaM axoro cnoco6a paaAOHtcHHH HyjKHo oxhccth npe»4e Bcero HCBoaMo^c- 
Hocxb HanHcaHHH oCujero MACHa, iioxoMy hxo mu hc anacM o6ijgHX hachob 4AH onepaxopoB 
HbioKOMa njli",,. 

Padoxa B.” A. OpAoBa 6uAa HanHcana b 1936 r., a b xo BpcMH eiae hc 6uAa naBccxHa 
cxpyKxypa ()6 ii}hx machob b paaAoniCHHHX ypaBHCHHH ycHxpa / h In-^ , oxKy4a CACAyex 

HCB()3M0>KH()CXb nOAVMCHHH 061IJHX MACHOB H B OHCpaxopaX HblOKOMa. 

OfiUJHC MACHU VnOMHHyxUX paaAOJKCHHa noAynCHH HBMH B pa6oxaX (fcACHCBCKaH, iy4y, 

1953 ). 


j;; 2 . Pa-MAOBiCHHC ncpxyp 6 auHOHHoa <|)yHK^HH 
B aAAiinxHMCCKoB 3 a 4 aMC xpex xomck 
no (p y H K B H H M y* (ot, e_,)’ 

BosbMCM iicpxypeauHoHHVK) (pVHKBHK) npocxpaHCXBCHHoB orpaHHMCHHoB aaAaiH xpex 
XOMCK B KOHCMHOM BH 4 C: 

^ = “wJ* 

34 ecb A BaaiiMHoo paccxoHHiie BoaMynsacMoB h BosMyigaioiaea xomck, r h r' — paAHycu- 
BCKXOpU aXHX XOMCK H 0 — yXOA MCHJAy HHMH. 

PAaBHaH Macxb nepxyp6auHOHHoa .pyHKUHH b 3 X 0 m cAynae onpcACAHCxca (popMyAOB: 

» r"- 2 rr'cos 0 ) ® 

cos 0 = cos(o -i w)cos(«^ — £2)-«-sin(v-i-t>')sin(w_, - b?)cosj. I 

Aah npocxpaHCXBCHHoa KpyroBoB orpaHHMCHHoB aaAaMH xpex xomck, Kor4a r,- Oj, 
HaMH 611IA0 noAyqcHO b mbcxh II paaAoiKeHHe: 


r 4 e FAe) h 4 >,(c) HCKOxopue 4 >yHKttiui aKCHeirrpHCiixeTa e, iiBA»iio«HecJi ARHeMHUMH 
KOM 6 RHauHaMH (pyHKHRlI y;(3t, e). * PaccMoxpRM xenepb paBAOKCHRC (pyimaRR ( 4 . 13 ) b 


Cm. (C 766 oT«a, 1937; Newcomb, 189S). 


' no 4 po 6 Ro o ^y«R«iiira j', (*, e) ck«»«bo b pB«o-rax (EAeaeac«a>, 19*9, 1953) 
2 Cm. § 5, ^HyAB (2. 53) ■ 5 6 ^ <2 *7) (ExeaeMmaa, W53). 
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aAAHnTHiecKoft 3a4aHe. OrpaHHUHMca CAyiacM, KorAa oTHOiueHHC hah ^ ace epcMH MCHbuie 
e/iHHHHH, H o6o3Ha«iHM 3TO oTHOuieHHe Hepe3 T. TorAa } mohsho HanncaTb a bhac. 

1 = i (1 — 2f cos 6 -+- F-f 

B AaHHOM cAynae F= ^ (BHemHHft BapnaHT). BeAHUHHa, CToa^aa a cKo6Kax a npaaoft 
HacTH (PopMyAW (4.15) ey^ex nexHoa HenpepbiBHoM nepnoAHiecKoa (^,yHK^Hea 6, yAOBAe- 
;rpBK)«eTycAoLM 4HpHXAe. Pa3AaraH ee a paA cDypae. noAyaHM 

i^Ay^'Vcos/tO. (4.16) 

a 2r ^ 

M*' cyri. 04»<.P04.-. 

B HSBecxHhie KoacjxpHUHCHXbi AanAaca, KorAa r — a, r —a,. , y 

H3BeCXHbIMII (popMyAaMH: 

1 rrfio ■ 3 • 5...(2fe -»-2/ -l) ■ 5 .. .(2/-l) 

2 A ’ — 2-4-6... (2fc-H2/) 2 -4 •6... 2/ 

06o3HaHHM 

.(1-, 1 • 3 • 5...(2t^/-l) 1 ■ 3 • 5 • . . 2/_- 1 1 

bi,! = 2 . 4 '6 . . . (2t -4- 2/) ■ 2 • 4 • 6 ... 2/ \n ) 

— yL 2-4-6...2/ J U>( ■ (4.191 




PaaAOJKCHHe ^ xenepb npHMex i 




K«K lI011.a«BO • BBCTH II Jl«HKO« pa60T». pa3AO*PHHt aeABBHHU "»*" 

6HTb nOAyHCHO B BHAC: 






3 Aecb U,,(e) = F,(e)-«- ♦,(«). rioAcraBAH* pa 3 AO*eHHe ( 4 . 21 ) b BupaiKeHRe PAaBHoB 

«acTK neprypeaHHOHHoR «|.yimHiiH y (4.20), noAynHM 


1 = ^22 2 2 (nE-*-pi>^-*-q 9 .-*- ri) (1 — e, cos £y)‘'+^ = 


~ “ 2 2 2 2 (/i£ -+- pw — 9 gjH- ri) — 

— sin qvj sin (nE ■+• p<'> — qFl p')1 (1 Ej)'^*^‘. 

BbipasHM BCAHMHHbi COS qvj M sin qvj no (})opMyAaM SiACpa nepea cxencHH. Mbi noAynHi 

V (-1)'"' I 


qvj— 2(-lV'"^ 


ti' — 1) (? - m' - 2) . i? - 


B aaBHCHMOcxH ox Toro, KaKoe na 3thx mhcca 6yAex ljcawm. 
rio qiopMVAaM HCBoaMyiacHHoro Aan/KeHHH 


(l — f/cosAv) 


(1— eycos£/r ^ 


Mb! oyACM 34ecb nocxynaxb xsk jkc, ksk axo 6biAo cacahho bo II lactH. HoaxoMy hhm 
ceBqac hcooxoahmo paaAoiKHxb a pKA Cjpypbe aeAiiiHHbi 

(‘•■’I* 

.(••,)=' i-«= 'I, 

PAe y.^k ^-21 1 1. Oxahmhc ox pasAOJKeHHB aHaAOPHHHHx ijiyHKUHa b KpypoBoB sMaHe 
6yAex cocTOHTb toabko b xom, hxo BCAHMHHa a' = 9 - rm - a - t 1 b abhhom CAynae 6yAex 
oxpHuaxeAbHoa, h noxoMy b ipyHKUHHx apryweHx * 6yAex oxpHuaxeAbHbia. 

Kax noxaaaHo b nacxH II, ipyHKUHH /; (a, e) ox oxpHuaxcAbHOPo appyMCHxa x' npcACxaBAHioT 
co6oa He 6ecKOHe4Hue pHAW, a noAiiHOMM. u .... /a oi») 

Hxax, paaAoiKHM <t.yHKUHH ( 4 . 24 ) h ( 4 . 25 ) a pHAb. (Dypbe. HanHCM c cpyHKHHH ( 4 . 25 ) 


/ Ic>) = 2 


G,- (9, WI , X, ey) KaK K03(|)q)HaHeHXbi Ct)ypbe onpeACAHioTCH ^lopMyAot; 

„ , , V 1 f (cos Ej — cos n’Ej 

G,.(9, Wl,A.Cy)— y J (1 _ey cos £»*-*-— +» 
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Pa3A0»HM npe4BapHTeAbHO BeAHHHHtd {cos Ej — ej)'' Ha BAeMeHTapHWe 4Po6h. Mhl 
noAy<iHM 


(cos£ — 


(9 — 2m') (<y — 2m ' — 1 ), . . (g —_2m 1) 




noACxaBAHH $opMyAy ( 4 . 28 ) b ( 4 . 27 ), noAynHM 

(g,m',.,ej) = (-1)* (1- .3).— j - 


(9 — 2m' ) (g — 2m' — 1) ■ ■ ■ ( 9 — 2i 


- /'(y,^/) ( 4 . 29 ) 


AHaAorHHHo noAyMHM paaAOHteHHH aah eeAHm 


{cwi Ef — g>) *~^' ~' sin /iy _ 

(1 — ey cos 


y H,’{e,)smn'Ej, 


1 . .,„(</-2m'-l)(<7-2m'-2). . .(V -2m'-s) . f sinfysinn'fyrffy 

^ ^ i, '■>’ ' J "(l-eycos£y)T’^- 


=1 "V ,'.(«?- 2m*- l)(<y-2m'-2l...(y-2m'-f) 


1 I' (cos(n'— l)/;y— cosin'+Dfy 

2 J (1 -<?ycos/i.)' 


(?-2m' — 1)(9 — 2m'— 2) ■■■ (?- 2m' -s) 


<■" I'' ( V. cy) - Cr, o ) I 


BocnOAbaOSaBUlHCb pexyppeHTHblMH COOTHOlUeHHHMH MOKAV (pyHKJIHHMH Jl, (y, ej), nOAyiHM 

H, J y \_i)* , 1 , (4.32) 

s ! f* — 2m — X — /) 

rioACTaBAHR Tenepb paaAOJKeHHa ( 4 . 26 ) c KoaiJxpHUHeHTaMH ( 4 . 29 ) h ( 4 . 30 ) c Koa 4 )(]>H- 
({ReHTaMH ( 4 . 32) CHaqaAa b <{)opMyAbi ( 4 . 23), a aareM b ( 4 . 22), noAyMHM 

i y »•.(;>,'-.«) ■ y (f., (<,,_., - i.e,) x j ( 4 . 33 ) 

' cos#i'£y • cos(n£ — 9 £2 ri ) — "t,- (y , — x-i-1 , e , ) sin n'£y sin (n£ H -pro -q^i r/ )], J 




9(9 — m' — 1) (9 — m ' - 2). . .(9 — 2m' -t- 1) 




*y«'(9 ~ 2»"' l,«y), 


, , .17 2 ,,„/2«-2“'-i(9-m'-l)(9-/n'-2)...(9-2m') 

‘Jv( 9 .-='-‘-l.cy)= Vl— ey.^(— 1) X 

X y (—1 )- - ^' nL-A'>S9 - 2m' - 2) ■ ■ _ ^y-2 Jl.(^g__2m—A — S,ej). 

^ ' sle^ ■'“’(9-2m'-*-s) 

npeo6pa30Bi)iBaH b BbipaaieHHH (4. 33) npoH3Be4eHHH CHHycoB h kochh/cob b pasHOCTb 
H cyMMy KOCHHycoB H BaMeiaa, hto a noAynHM OKOHMaxeAbHoe 

pa3A03ieHHe no 4 >yHKUHflM 73 (x, e) b bhac 

A=« 2 2 % 

cos (nE '+- n'Ej H poi — ri) . (4. 35) 

Mbi noAyHHAH pasAOHceHHH 4Aa BHeuinero BapHanxa. B CAyuae BHyxpeHHcro BapnaHxa 
oxAHHHe 6 y 4 ex cocxoHXb xoAbKO b xom, mxo (pyHKHHH 'P,(p,x,e) h 9v (< 7 . — 1 . ey) 

noMCHflioxcH MCCxaMH, X. e. MU 6y4eM HMexb U', (p, — z - 1 - 1, e) h UV(7 , », ey). 

Mxo6bi noAyHHXb xenepb paaAoateHHe ^ no KpaxHWM cpe 4 Hefi aHOMaAHH M, 40 cxaxoHHo 
no 4 CxaBHXb b pii 4 (2. 23) Bbipaatenna cos nE h cos/i'£y nepea KOCHnycu M h ^y no (popniyAaM: 

cos nE = n y y„_, (se) , (4. 36) 


r4e y„_, (.se) cyxb <^)yHK^HH BecccAa or apryineHxa sc. 

Mn noAyHHAH, xaKHM o6pa30M, pa3Ao;KeHHH cAaBHofl nacxH nepxyp6ajiHOHHoi( (pyHKyHH 
B npocxpancxBeHHofl h orpaHH^enHofl sAAKHTHiecKott sBAaie xpex xo>!eK. Mxo KacaexcH 
AonoAHHTCAbHoil HacxH nepxyp6aijHoHHoa (pyHKijHH, xo ee BAHHHHe yqnxNBaexcfl xomho 
xaK >Ke, KAK B KpyroBoft 3a4a^e, pa3o6paHHoft b ^acxI^ II, noaxoMy 34ecb mn na axoM 


§ 3. Pa3AO>KeHHe r a a b h o a a a c x h n e p x y p 6 a o h h o B (fyHKHHH 
B n p o c X p a H c X b e H H o a orpaHHMCHHoB sAAHnxHHecKoa 3a4aHe 
xpex xoMCK no cxeneHHM aKCijeHxpHCHxexoB 

B MacxH II 6 nao noKaaano, qxo, neperpynnHpoBNBaa qACHN b pasAOHceuHRx BeAHHHH 
5?? P?— H — y . ^ -- , mn Mo*eM npe4CxaBHXb 3 Xh paaAoateHHH b bhac cxeneHHUx 

( 1 C COS k} 11 ® CoS ti f 

pH40B no BKCHeHxpHCHxexy c Koacp^HjjHenxaMH — xpHroHOMexpnqecKHMH noAHHOMaMH oxho- 
CHxeAbHo cos nE H sinn£. 3 xh paaAOHteHHB 6y4yT HMexb bh4: 


n-Tr. tr- = ■ 
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Cm. qacTb II (ExcHew:**-, 1953 ) : § 9 . ♦opMyxi* ( 2 . 95 ), ( 2 . 97 ). ( 2 . 98 ); § 10 , ^pMyAH t 2 . 99 ), ( 2 . 100 ). 
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CoBepiueHHo aHaAorHiHO mu MoaieM nocTynuTb c seAH'iHHaMH 



(1 - ey cos £y)-»+i ’ (1 - ey cos £y)-»+l 

Oahako b 9 TOM CAy^ae mu 6 y 4 eM RMCTb npHHUHnHaAbHoe pasAHWHe. 4 cao b tom, hto 
B eAH<lRHa ( 1 — Cy cos £y) CTOHT B BHaMCHaTeAe B OTpRyaTCAbHOtt CTCnCHH, ROSTOMy apryMCHT, 
BZOAR^hS B ^yBKgHH y*, (a, Cy) BTHX paSAORieHHH, 6 y 4 eT OTpHUaTCAbHUM. B 8 TOM CAy<iae 
^yHKgMH Jl,(oi.,ej) BUpORt 4 aiOTCa B nOAHHOMU. HanOMHHM BUpaXieHHH 4 Aa 3 THX (pyHKgHii 

npn noMOQH pa40B. 


y:(a,x)=2- 


(«-l-v)lvl \,2; 


a(a-l)...(a-/.-2v -H 1) ( x y+^' 
(/f + v)|v| \%) 


r 4 e v=— ^ hah v = B aaBHCHMOCTH ox xoro, kakoc hb bthx Asyx mhcca 6 y 4 eT 

yCAUM. 

4am nOAyneHHM K09(]>$HtiHeHT0B paBAOHSCHHtt BCAHHHH (4.38) HO CTeneHMM BKCgeHTpH. 
CRTCTa „IOnRTepa“ cy, paBAoacHM no CTencHMM cy (yyHKgHH F„' {q, — X“i-l,ey) h (q, — x-i-1, cy). 
Kax 6uao noKaaaHo b npe 4 U 4 y%eM naparpa4)e, 


r4e KOB<I>(])H{iHeHTu G,> h //,» onpcAeAMioTCM (popii^AaMH ( 4 . 29 ) h ( 4 . 32 ). 

PaBAOHiHM no CTcneHMM ey cHanaAa BCAHHHHy G,'. 

PaBBcpHCM cyMMy b ()>opMyAe ( 4 . 29 ) h 04HOBpeMeHHOB03Be4eM(l — cj) b cooTBexcTByio 
iflHe CTcneHH. Mu noAy<iRM: 

-(,-2™')/,(,-2m'- -► 

(4.41 


no4CTaBHM xenepb b (popuyAy ( 4 . 41 ) paBAOMtcHHe ( 4 . 39 ). Bu 6 epeM bbtcm nepsue 

MACHU H3 ({)yHKgHH /’,(», Cy), yMBOMiCHHUe HA ncpBUC MACHU, CTOHEgHC B KBa4paTBUX 
ckoSkax (j)opMyAu ( 4 . 41 ), noAyiHM KOB(|)(ttHgHeHT npH SaxcM BOBbMCM nepBue 

MACHu B /*, (a, c), yMHOJKeHHue Ha BxopoB hack b KBa4paTHux cKo6Kax h Bxopue machu 
y|,((X, e), yMHOHieHHue na nepBue hachu b kbsapathux CKo6Kax, noAynHM KOB({)(|)R|iHeHT 
npn e«'-'/+2'"+2^ h t. 4 - 
Mu noAyiHM: 

_ (-!)"• (y - 2m') (? - 2m' - 1) . . ■ (7 - 2m r -t- 1) 


(x — f -+- 2m' -hr — 1) (2 


- 2). . .(x-.y-i-2m' -4- r - a') 


,(9 — 2m') (9 — 2m' — 1 ) ■ ■ ■ (? — 2m' — r -t- 1 ) 


, (x — 4 f-h 2m' -»-r — l)(x — if -h 2 m -h r — 2) ■ . . (x 7 ~*~ ’’ " ?1 

■' (n'-t- 1)I2'! 


( X 2 m' -^r — 1 ) (X — q-t- 2 m'- 4 -r — 2 ) ■ ■ .(k — < 7 -«- 2 m'- 4 -r — n 




, (7 — 2m') (q — 2m' — 1) ■ ■ ■ (7 — 2m' - 


(x — 7-4- 2 m' -hr — 1 ) (x — 7 -4- 2 m' -hr — 2 ) ■ ■ . (x — 7-4- 2 m -t- r n 4 ) 

(^'^2)I2I2« 


-((?- 2 m') 2 (- 1 )' 


r —2m' — IK7 — 2m' — 2) ... (7 — 2m ’ — r) 


(X — 7-4- 2 m^ r — 1 >(x — 7 -h 2 m' HI- r — 2 ) . ■ . (* — y~*~ 2 m - 4 - 1 n 2 ) 


1 Y >9 - 2 m' - 2 ) (7 — 2 m' — 3 ) ... (7 — 2 m' — r — 1 ) 


(x-7H^ 2 m' 4 r — l)(x— 7^ 2 m' -4- r - 2 ) . ■ ■ (x - 7 - 4 - 2 m' - 4 - r - n') 




(7 — 2m’) (7 — 2m • — 1) . . . (7 — 2iii' — r -4- 1) 


414 


. -•-(-ir*-X(->‘ + l.cy)j 


475 




-(,- 2 ™') 2 <-!>'- 


_!)(,- 2m' - 2) ■ ■ ■ (? - y' 


r. _ „ -H 2 m' -H r - 1) (X - , H- 2m'^^_2lM5;:^^^ 

X *■ — * - 1) 1 2" - 




I ( -ir 2 


(q — 2m' — <y) (v- 2m' — ^ 


r _ l)(x -g->- 2m' -Hr-2^^- - " 


CyMMHpOBaHHC BCACTCH 40 HeKOTOpoB BCAHHHHBI C, npHqCM -7 - (/ - 2m', eCAH 2^ 4m > /. 


tlsr^ -1 . ecAH 7q-Am < a 


Kbk acpko noKaaaTb 


. fo— 2m' — A) (q-2m' — >■ -^ 1) ■ 2"i JZ-^'' *~ 1* >. 


(X -<,-♦- 2m' -H r - 1) (x -q-f-2m'-f-r- J) ’ :^!!L '■ - 2i±2A _ 

X' ^q_X)!>-'A)!22’-2' 

.f.-,^■>,.^-n(x-y-H2m'-2>..■0c-»'- 2g-^X)(n'^-2<7-2>) («'-■-2g-2>.-l)■■■(n'-^2s- y4 2m'-X^ l) 

=(-l (^'+s-X)|(<i-XU2^>-=' '^• 

noBTOMy G,’{q,m',%,ej) mo«ho sanHcaTb b BH4e: 

G.' = 2 m',y .) , (4. 44) 

»=sO 

W ^ 

Ki* J («7, m',»)= ^ (— Ir )n ^ 

, . (x-q^^2m'-l)(«-g^^W-2).. .(«-»^'-^^)^(«^^^^H^2c-2X-l)■■■(«'^^2c-y^2m'-X^^) 


'_._o« /,-t-9m' — s' OieBHAHO. qro s' He Moacex npHHHMaxb oxpH- 

rioAOHSHM Tenepb n^2a — q-+-^m ®*y BeAHiHHy: 

ireAbHux BHaqeHHfl. 06o3Ha'iHM Hepea C,'{n,q, 


C„'(n',<j', — A-t-l) — 1) 


; 2?-^”' q (y — 2m') (<y— 2m' — 1). ■ •(? 2m ■+■ 1) ^ 


(g - 2m') (q - 2m' - 1 ) ■ • •(? - x 

X^(— 1)*-^ XT 

(x-q-^2m'-l)(x^q Z!i2m^z2L:^^ 

X -»- q — 2m' — 2 a \ , q — 2'" — 2 a\ , 


2m' — 2>) («-f-q 


— 2m' — 2 a — 1) ■ • • (<? — X-t-1) . 


AerKO AOKaaaTb, coBepuieHHO Tax naK « ® /=0, TaK, 

C., („',9 ,_x-h 1) o6paiHaioTCH b ayAb, ecAH n^q-* s ij, va j 
HanpHMep: , „ , / 

C.(,,,, -»+!)='. C.(P,,,-»+l) = 0. 






>.-^^-2 m'-2).)U'-<-<?- 2m'-2A-l). ■ .(»'-^ -t il. 

^ 5 2 

cos qt»> fiVACT HMCTb BHA? 

TaitHM oCpaaoM, pasAOJKCHHe BeAnqHHH cos ^ 

cosqpj — V„y "V Cs' cos n'Ej. (4.48) 

a— «>cos£>)-''^* 

y”/ MU nOAyHHM HX paBAOHiCHiUl 

riocTynaa aHaAorOTHO c BCAHaHHaMH ^ cos ’ 

B BHAC! »' f-«' 

sinqpy J\ — g* ^ ej ** (4.49) 

(l-eyco$£>)-*^‘ o'^+o' 

W KOB4.<.mBiteHTU C.. onpeAeAKWTCH ^opuyAoi: 

V<_ii 


^ (<t - 2m -!)(<?- 2m- - 2) ■ ■ ■ (? - 2m ' ^ V 


t-2m' — 2). . .(x — q-t- 2m' — ^ 


{s' -1-q - 2in' -l-l)(s-*-q- 2m' - >■ - 2)^.^' - A -»- D ^ ^ . 

^ m- K-j)\{j-m' - 1) I 


-1. (4.50) 


no4CTaBAHH, HaKOHeu, pa3Ao>KeHHH (4.48), (4.49) h (4.37) b ^.opMyAy (4. 35), noAynHM 
pa3AO>KeHHe rAaBHofl hbcth nepTyp6aHHOHHoa (pyHKUHH ^ b bhac: 


T=f 22 *''' 2 ic.(-.,p,'..) Hc;Kf,«)vi— •! 

x(C. («',i,,->n-l) » I l)|cos(n£' t-/.'£',-4-p,.. I ri). (4.51) 

Oco6eHHocTbK» TaKoro pasAOKCHHa nepTyp6auHOHHofi (pyHKUHH HBAHeTca npe>K4e Bcero 
TO. qxo KOB(t)«t)HUHeHTaMH npH COOTBCTCTByiOItHX CTCnCHHX aKCUeHTpHCHTCTOB H OTHOmCHHB 

noAyocea 6y4yT TpHroHOMCTpHMecKHe hoahhomn. 9 tot peayAbTax mw y>Ke noAyMHAH npH 
paaAosKCHHH nepTyp6aHHOHHott (pyHKUHH b KpyroBoft 3a4aHe. aAAHnTHqecKott »e 3a4aHH 

SSJpecHO OTMeTH^b eee oAHT ocoecHHocTb, a hmchho to, hto h no BKCBeHTpHCUTeTy 
BOSMyiflaioiBeft tomkh ej to/KB noAyHacTCH ne 6ecKOHeqHbia p«4, a MiioroHACH, ecAH ocxa 
BHTb \ B <j)opMyAe (4.51), T. e. ne pasAaraTb b pB4 

KaK 6biAo yaasaHo b pa6oTe (EAeneBCKaa, 1952), Aannoe pasAojaenHe oco6eHHo y4o6Ho 
4AB cnyxHHKOBbix 3a4aq, Kor4a oxhouichhc ® mbao. B sAAHnxHMecKoB 3a4aHe xaaoe pa3AO>Ke- 
noaBOAHT yqecTb Bce HepaBeHcxaa, saBHCHUjHC ox BKCueHxpncHTexa BoaMyisaioujero 
»c„eH,pHC.Tc;. c,AHe,„o» (,««. TO »,e. »OKO») ..p6ht» . T.op„ 

noOTOMy HaMO H OCTaBACH HCpaaAOateHHUM V'l — O* B.popMyAe(4.51),BTOBp€MA 
V 1— y406Hee pa3Ao>KHXb, noxoMy hxo no e mu noxynacM eecKOHennwa pH4 neaaBH- 
c!mo ox BToro Kopna. CAyqaa BHyxpcHHero eapHaHxa 6y4ex kbk paa Hao6opox: mn 

eylcM HMexb eecKOHeiHbia pa4 no ej h MHoronAcn no p, h KoacJxpHUHeirrbi c., c., c. h 
c7 noMeHHK)xc« MCCxaMH. Pa3Ao>KeHiie ] b 3xom CAynae 6y4ex HMCxb bh4: 

T=i;| 2 *l\ 

-H V 1 — (n, p, — '*• "♦"!) J ■ (” » *) 

^ y 1 _cj c,, in', q, x)] cos {nE ■+- n'Ej ■+ pi’^-qQ-*- ri). (4. 52) 

HMenno noBtomy mu Ka»eTC», nro paaAOBjeirae nepypeaipioiiTOa npii noMoifiH 

^ymaHt Jl (*, e) y4o6Bee, qcM np* homo^h MexoAa HbioKoiia. KpoMe xoro, BbWHCAeirae 
KOB^«^«!|«eHToB c, anaqiiTeAbHo npoqge bhihcachh* onepaxopoB HbioROMa, h, RaicoRea, aaecb 
MM RMCeM ■OSMOJKROCXb HRCaTb oOqgRi RACR pa3AO>KeRR«. 


§4. PaaAORteHHe 

^ nepxypeaHHOHHoa $yHKHRH 

a KaK H BCer4a, npOH3B04HTC»I 40 CTaTOqHO BACMeH- 

Pa3AO*eHHe AonoARKTeAbRoB nacTH k^k 

xapHO. B caMOM 4 eAe, mm RMecM cpopMyxy. 

r cos a (4.53) 

= -(7)r —J. (1 - ey cos Ej)- 

hah: .. Jl — ocosf) 

R _'_;^ = 4-lcoB(o + a.)c.a(»/- f!)-T-sin(oT-..,)ain(o,- n)co» -la 

^ 1 (4.54) 

= 2 ^«rCOs(pV-Hp<- 

B„ABA.„ CHbIb BB .5... ;t»C.„yC»BOB«.yB BBTBBBO. .HO„.A««. Mb. BOA,,... 

„ (1 _ e cos£) V A% [cos pv cos (p« fl'i'.; — 9 ^ ^ ^ 

^ 1 — „2 ( 1 -<>/=<>» ^y)- 


-^2 d'-eycosEyV^ 


4 sin (p<-> '•01. 

^ A% [F. (- 1. P. - 1. P. ")1 


ycos(n£:-» P-. Hflw^-^S^^-'-Ol- 
nocxynaB aaxcM xaK Rce c BCAHnnHoa noxy^RM: 

_ „ 1 y [F. ( -1. p- ^ 

R\ — ^2 (1 — cy cos £yi- ' 

p no — oT) o-tO — sinpo, sin(-i£a-p<.' — pEl "."T'll " 

xtcosp.vcos(n£ --P— -7--^-^'' 


= i 2 i 


+ P. 1 - '<> 1 ^ 


£,(- 1 , — 1 , «)= ’■ 


Mto KacaeTca H 4»»'(2,<7. ey). TO TyT 4eAO o 6 ctoht CAOiUHee. BbipaaHM 

/'■'(2, q, ej) H 4»«'(2, q, ej) nepea (pyHKjjHH jf„M, «)• Mh hmccm: 


FA% 1 . 


- L r cos (n' - 1) Ej ^ cos («' -Hi) £y-2gy 

■•Jx.l (1 — ey cos 


= ' (3, e,) y:,,, (3. e,)] - eJl, (3, e>) 


HAH, no CBOftCTBy (J)yHK|iHa y,*(a, c), 


F.,(2, 1.^,)=-^ i^y:- (2. «>) - «>/: (3, «.). 






cosCn^-Dgy ^osOnr^j:^ [y^-l 0. -/!+, 0, Cj)]. 

2lt J (1 — e>cos£>)=> •' '- 

0 

BocnoAbaoBaBuiHCb peKyppcHTHUMH cooTHomeHHHMH MBJKAy (|)yHKHHHMH /^.(a, c), 

noAyHHM: 

I*-' (2, 1, e>) = ^ - e)rA2, ej). (4. 60) 

Hthk, 4AH noAyqeHHH noAHoro paaAomeHHH nepTyp6aHHOHHoB (J>yHKUHH Heo6xo4HMo 

saMeHHTb B «{>opMyAe pasAOHteHHH ee rAasHoM nacTH Koa^^HUHCHT 

26^>, [F. (2, P, e) -t- (2, P, e)l [F,- (—1, q, ej) -+■ (—1, q, e>)] 

nepea 

26<'’,[F. (2, p, e) -+- «tit (2, p, e)l [F«' (—1 , q, c>) *!'»' (—1. q, ej)] — 

—^[F.{—hp,e)-*-q>n{—l,p,e)]lF.'{2,q,ej)-*-^n’{2,q,ej)]. (4.61) 

BupaxeBM mm F,(— l.p.e) ■ ♦,(—!,/»,«) 4«iOTca «|>opMyAaini (4.58), a 4 Am 

fyBKipdl F«'(2,^,e/) ■ ♦»'(2,9,e/) — «|mp»iyAaini (4.59) h (4.60). 


E.AK »e »» xo,™ noxyxKTX p.x«o»..»e R, no CTenexxM 
npocTO noxcTXBHTx B niopMyxy (4 60) npHicM B qlopmyxax (4. 59) 

rifts 

Tpex ToncK 4 onoAHHTeAbHaH nacTb Ri nopi P ^jncronACHOM, a 6ecK0HeHHhiM 

(cnyTHHKOBbie 3a4a4H) HBAaeTca 4 ah KOHcnHwe BupasKCHHa 

„p.B4., CXO»»B. oSMBHorO pXX. 0 BBeXO.«»H K0B4.«~.HT.««, HO BOO »« "PMOT. BX 
Co6oa (b cobchhb 0 p.BXO*eHHeM i) BBHoe BB,p.«eHBe nepTyp6au«0HB0» 4.yHKUH« HopOB 
BxeMeHM, b™ » xpeOyaTOB 4A« HHXorpBpOBaHH. ypaBHBHH, Aarpa»»a. 

§5.P..«OBaeH»e oepry p6.u»oHHO» 4.yHK4„» B „ e o r p bhh B a «« oS 
3 a 4 a>ie n tomck 

nenTVpeaHHOHHaH ^yHKUHH B HeorpaHHUCHHofl aa4aHe n Tonen npe4CTaBAaeT co6oft 
cyMMr«-2 “aCHOB COBepUICHHO 04HHaK0B0« KOHCTpVKttHH. HMCHHO: 




i.-„„OTOBKHa. TByoca, r. » r, -cyr. coo,Be,c,ByK,aHB paxByeu-BexTopa. tobox bb?, 

““ •= 

;:;„r..S?xr “x;'Horrx™ .^04.0 .a 4 b«.b..« . xa-o- c,b.o y»B HO eyxOT 

“T.“c^P«. «»*o«e,He «o,y«.py»«.x op6.x ;P- «• '• ^ 

B HOKOTOplHtt ^BKCHpoBBHHHt MOMOHT P opOXT, /„ HBKAOB- 

?,i7Br.roS,ra. T-sr.. 

/-BBBBMBBB BBBAOBHOCT. C BBXO.CO. 0 (CoAB||B). 

B^^rr-xorBo^s^'^H ^‘^^..”3;^* — « >■ " "p- 

TIOKeRHil TOHKH C BHAeKCOM 2, B BHA*- 




C00TBeTCI.y»lB»8 MpTyp6.|iB011B0« 4A« TOBBB C mUBBCOM 2 yj 

Ao. 1 = Ai, 2. 

^ U ni 3 th JOAroTM MOJKHO npe^CTa* 

OeosHaiHM 40 Ar 0 TH nAaHCT B op6HTax Hepe , 2' 

BHTbBBH 4 e: ^ = = 

t ^ A 7 - IT H r, CVTb 40ArOTH nABHeX, CHHMeMbie OT TOHKH 

r4e 'z,= Q,-*-N„ = ecAH O, h 02 - paccxoHHHe 

nepeceHCHHH op6ht. OpHncM i nep„reAHeB op6HT ox xobkh hx nepeccHCHHii, a 

Ja V, H «,-HCXHHHiae aHOMaAHH nABHe-n 

8^/j * Hb c(j)epHMecKoro xpeyroAbHHKB b 2 ibi 2 «Aer 

/ / KO MOJKHO HB«TH 


COS 0,= cos W, cos r, -Hsin W, sin W, cos 1, (4. 65) 


cos 0 , = cos («, - » 0 ]) cos -+- n.^) 

-4-sin(t», ^ ni)sin(o2'^n2)®°®"^’ (4-66) 

Ha conocxaBACHHA $opMyA ( 4 . 63 ), ( 5 . 64 ) h 
(5 66 ) c qjopMyASMH ( 5 . 12 ) h ( 5 . 13 ) mm bh 4 hm, 

qxo HX CXpyKXypB COBepUlCHHO aHaAorHMHB. Oo- 
aJLy MM cpaay mojkcm HanHcaxb pasAOJKOHne 


X [F, +r,.'") -* *- (-« » . "M ■ "A ""■ 

Hah jkc b bhac: 

_i-=i'S'V4r, 2 ^ 

+ vi^ c;, («, p, .)| X lc„ ^ I ^ 

34 ecb »=/:-+- 2/ -t-1, H BHyxpeHHHB bbphbhxm aa 4 «*iH, xbk kbk 

nS^JMy top-yAy ( 4 . 67 ) y4o6Hee nepemcaTb b bh 4 c: 

j__ 2VV6W V >!<*» y2^*»'** ^ V [C.,(n„p, K)^-C..(n„p, *)lx 


yfc a -x^l)-t-C..(rh, q, - (^os{n,E,^rhE,-•-p^^:^q^^-^-rJ). (4-68) 

OpHncM 34ecb C., onpeAeAxexcH no xcm jkc 58^- 

gc^iySvfi 2 SSi 2 V C;x;.-= COM", £,+”.£ + 

,-,n,-H,n.xryy <-'.69) 

HH,eDecHO OTBexBTi,, -to 4.yBKU«. /?,=', 3a8HC»«.« OT B.enaBa.TH aAOBTHToa, nooae 

B paBAOJKCHHe XOAbKO B KOM6HHaHHH b^2• 

§ 6. OpeoepaaoBaHHe ypaBHCHHii Aarpan;:;: 

B npeAUAy.».M naparpa*. «a. «“ H "aepef a«»pi.» o^eaTTn" 

B (popMyAC (4. 69), HaM °‘'''“7erHer"o«yAHp?ioisHX op6Hx ox xohkh hx nepeceqcHHH). 

H 02 cyxb paccxoHHHH nepH^AHCB ocKyA^yio®^ p . _ nepHreAHOB 

op6HT no (fopMyABM: 

sin ^ sin^-^- =sin - Q,) sin } (/V + 


n 4 cos = cos 4 ( b? 2 - n :) ^'-n ] ('»- “ 


cos { cos = cos ( 2 - .) cos 2 (/•. ' ,)• 

CAyiae hbao BMpajKBXb ’®P®® J„ocxh OoBxoMy mu chhxbcm 6oAee y4o6- 

ap.<,6p.»....»» Aa..pa. np. P.a-«»e™« 

nepxyp6auHOHHoll «J>yHKUHH no cxeneHHM sin^ j • Hmchho, noABran 


0 ,=M,-' 2 , 02= '2 


OOAOJKRM 4AH COKpa^CHHH 


cos (n,£, H- n*£* + pn, -H 702 rj) = cos \ . 


Tor4B cosX MOJKHO aanHCBXb b bhac. 


cos X = cos (n.£, fhE^ p«, - P^2 'Fi — 



(4.78) 




-"e^ \ ()<o we / 


(4.74) 



Am npocTOTN mh sAccb onycxHM HH4eKCN npH aACMCHTax h nepTypOauHOHHMx 
(bVHKUHffX R Tax KaK cosy HC SaBHCHT ABHO OT I H fi, to npOHBBOAHUe OT K nOBTHM 
?*”.« » J no y,.T«.., cooT.on..H.. (4.71). 


dR d(-z^- Ti) ^ dR dj 
* d/) <'J di, 

»(T2— Ti) ^ . iy 

dw] ' dfJi dj oQi 


(4. 75) 


d^i dTj <7Ri 

BocnOAbSOBaBUlHCb AHqxpepeHHHaAbHMMH <})OpMyAaMH CCpepH^eCKO# TpHrOHOMeXpHH npH- 


- o^l), 


MeHHxeAbMO K c^epHHCCKOMy xpeyroAbHHxy k fig, noAy-iHM: 

<//= — cos(t, — g2,)(/i,H-cos(T2— g22)<//2-i-siniijsin(x2- ^ 

d J— — cos (Xi — ,) rf/'i -H cos (x .2 — 2 ) </»2 sin /i sin (Xj — g? ,) rf( R , — £2 ,), (4.76 

sinyt/(T,— g2,) = cos /sin(T,— g2i)<//, — slnCxj— -4-sini2Cos(xj— g2*)rf(g2,— £2,), 

sinyrf(Tj— £ 2 ») = sm(T,— £2,)rfi\ — cosysin(T 2 - £22)</»2 -+- sin/,cos(x, — £2i)</(£22 - Six)- 
OTCI 04 a BH'IRCAXeM HyiKHNC HBM RaCTHMC np0H3B04Hbie. 



^ = — sin I, sin (x, — £2 ,), 


sin i| cos (t| — R|) 


SaMCKHM xenepb b ypaBHennax (4.74) npoH3B04Hb.e no /, £2 hx Biapa^eHHHMH (4.78). 
Mbi noAyHHM, cHOBa onycKan hhackcm: 

da 2 

dt na * t ’ 


ctg 9 


OR 

j J" cos / — 1 — sin i cos (x — £2) tg ^]- 


sin/ sin (x — £2) | — - 


2 I'dR dR\ 

;rsecT(^-H5i-), 


[fiii- a . sin(. - a) j|-co»(T- O) ^]. 


(4.79) 


ctg 9 ilR 


r r sin(T— Q) ^ 

L siny 


— cos(x— b2)^]^ 


Hepex x' o6o3HaMeHo x c HH4eKCOM BoxMjnaaioigeft torkh. 
rioAaraa, corAacno Aenepbe, 

cos?^—- 5^, 


2^^_dL 

na dt dt^ 

na da dt 
dR_dP3 


secy dR dPj 

na* dj dt ' 




secy ^ «(7’ 



npHB04HM ypaBHeHHH (4.79) k bhav: 


^ = sin(T-g 7 ) 


/JT fiy\ 

.cos(t— »- sin(T— S2) rf?)’ 




S».X', 


=^22‘''''' 2,22„ 


„s, = eosl».£. + ",£,+/’'.+'''" 

oKf ■■' = .4ft c.,(p, », ^,) e.. («.-»-► !■ ”■*■ 
c.,(p.x..,)=c.,K.£.«)-'-c..'''..'-'“'’ 

C.(,,-..^1.«.) = C.,(».,.7 .— «■ 

‘ f- e 0 »m«««k>«« WHyMM. (2.96), (2.98) ...ct« U »to« 

" *“■“> .0T0P»e »-e«. »ecTo A.» «pyi'<»<-« 

" ahtepatvpa 

..H B m,. o 

...... .p-«-yp« 

®*'“iJJti.' <■ tf.'B«». XT*. *• * '‘flLi,™....ll «• “'"W TKf«. AO Ary. A. 

A *“ 

JSr“i«l Mrt»l l«li-<l". A-r. IV. s. 

noctyBBAO ■ J^"*®*"* 

6 wipt* 1956 r. 


t (EjieBeBCBM, 195S). 


BioflAercHb HHCTHTyra TeopetHMecKofi Actpohodihk 

J VI '957 A^(M) 


Ce«iMeTpi«Ha. rpaeKTopa. paKeTu jjAa noaeia Boapyr Ayma 

r. A. ^eSomapee 

A.„,» "* ■■■■'■’' 4 y„.c»..p.«...P> 

,h, '“1“; t.k “ l.lo ...0P«l. N. fp.l .XP.P.. 1. 

durintr the trip. 

S 1. riocTaHOBKa 3a4aiH 

B pa6oTe peuieHa CAe4yioiHa« 3a4^a: cobcpuiht' noACt BOKpyr 

kotopnx paKexa, Hax.)4HiBaHCfl npn i = 0 m noBepxHocTH ocmah, 

Ay„^ H TepHexcH na 3 ^^ T^U^xp^TJaT "a rcKocxa x, npHMeM nAOcKocx. 

op6!i^r"'TyH«."npeHeS;:r^^^^^ -YHHo* op6Hx«, 6 y 4 eM paccMaxpHsaxa 

4BH*eHHe „ ;,e*ax aa npe4eAaMH xo^hocxh BbiqHCAeHH«, ppMHaxott 

»' "p-u—A--™ «■>—'>• 

Jab xoro, bxo6h 3a6pocHXb P-^^xy Ha ^aeKXopHK, paKex«, H panexa 

„p.^r«T.”»e™r.ar»;T.o«6«'‘e 3 p-- 

a npOACXHX Ha HCKOXOpOM P*®®"^”"""" aHaHCHHC x'\ MM yBCAHBHBaeM paCcXOBHHC 

' f)BeBH 4 Ho, - H^’jr'MMM^rMeHlHtJeM AyHH':-e «>BMy«eHKB. RyxeM 

paKexM ox AyHM A “ ^ • 4o6HXbCB xoro, bxo6m BMnoAHBAocb HepaseHCXBO 

nOCACAOBaXeAbHMX npH6AH}KeHHB MOJKHO 400 H 1 


r4e R — p* 4 *y® 3 cmah. . aiAna-ranp Tor4a oaRexa, 4BHraacb bb tohkr ac*» 

HaMCHRM xcnepb ABHJRCHHe ^ nOCTpOCHBOl. noAORSCBRe R CRO- 

onHUiex MOByio HMaAbHue ycAOBHB, Heo6xo4*MHe MR wj^, 

pocTb paKCTbi B yi 06paTHoe ARiuReinie AyHM npH btom «eo6xo4HMO 

3a6pociiTb paKexy b iioAO»emie a . >-» 

aaMemixb Ha npRMoe. cocTo«ma« Ha ABy* CHMMeTpHHBrfR aeTBcl, 

r.Srry.-’^'S^rp.'i™.. S ».»pa.«yp w. 


B pa6oTe npHiwThi CAeAyio®He MHCAeiiuiiie sHaHeHHH aah acTpoHOMHqecKHx nocToaHHNX. 

cpeAHHH pMHyc AyHHoii op6HTbi "i = 384400 km 

nepH04 o6piiBeHHH Aynu •Pi = 655.72 laca 

Hacca AyHM mi = 0.012277 

pa4Hyc 3eMAH /? = 6378 km 

pa4Hyc Ayubi R \ — I'^^O km 

ripHHHTaa CHCTCMa eAHHH^: khaomctp, lac, Macca Bcmah. B aroit cHCTeine mhcachhoc 
sHaiieHHe nocxoHHHoS Faycca OyACT pasHo: 

it = 2.2699 X 10". 

Bee BblHHCAeHHH BeAyXCH C nXTblO AeCHTHMHWMH BHaKaMH. 

§ 2. nepBoe npHGAHMieHHe 

B nepBOM npH6AH»eHHH paccTOUHHe paKerw or Scmah, npn < = 0, npHHJiTO paBHUM 
400 000 KM. riOBTOMy HaqaAbHbie yCAOBHH HHTerpHpOaaHHH onpeACAHIOTCH CACAyiOIflHMH 
AaHHUMH: 

A® = 400000 KM, ^ = 0, 1 .J. 

y«:=0. 1/0 = 0. f 

HaqaAbHoe paccxoHHHe paKCTM ot ueHxpa AyHbi A" = 15600 km. MHCAeHHoe HHTerpH- 

pOBaHHe BCAOCb MCTOAOM KoySAAB HO XOpOUIO HBBeCTHHM (JiopMyAaM: 

A =/-^-+- 0.083333/, \ . 

y =: g -^-^-0,083333 g ,| ' 


(4) 

K=®*/t*/n,^. I 

MACHiii X = ^ m J'l = AejKar ua npeACAc tobhocth BbiqHCAemiS 

’ «; «i 

H noTOMy oT 6 pomeHiii. HarepBaA HHTCrpHpoBaHHa w npnHXT paBHUM oAHOMy aacy. 

rip* />100 qacBM BOBMyijgeHHii craHOBiiTca HeaHasHTeAbHiiMH m AftAbuefimee Asnace- 
me {WKCTH Moxer paccMaTpKBaTbCB xaR ReBoaMy^eHHoe. 

4ab / = i00 aacBM aHCACHHoe BarerpHpoBaHHe 4«eT: 

A =40914 KM, A = —9575, 

l/ = 72431 KM, i/ = — 3209, (5) 

r=83188 KM, A= 301700 km. 


Ckopoct. .pe«e„, p..»oll 

Ha rat napea auipaoM aaeueHTo.. 3ae»eHTa. auHHCaaioTca no »opMyaaiH. 

rr = xi-t-yy, esin£=^, 

K^ = A*-f-.y-, e cos E = rV'^ — It 

-V=^ — K-, M=E — e sin E, 

sin-= ^ cos£ — y Vasin £, 
cos i: = ^ cos £ — A Va sin £. 

HHTepecyioiBHe nac napaMCxpH ocKyAHpyioieero BAAnnca pasHH: 

0 = 235200 KM, ) 

6 = 0.85980, ' ' 

r.u. =32975 KM. ) 

TaKHM o6pa30M, paKCta npoACTHT na paccTOHHHC 26597 km ot noaepxHocTH Bcmah. 

§ 3. Bropoe npH6AH»eHHe 

a*=416000 km, a,=0, 1 
i,* = 0, da=0- I 


4„ , = 100 ™c. ..™rp.po..«.e ««««.«-. 

X = 169374 KM, i= -11920, 
i, = 36585 KM, ^ = -*-134, 

r = 173280 km, A = 282670 km. 

Blii<IHCAHeM OCKyABpyWISyK) Op6HTy AAH < — 100 nacoB. 

fl =215200 km, Ai = -23?70, 

6=0.97598, 176^2, 

n = l?303 (b lac). 

npe.e6p.r... «« • • “P*™* PP"6*"»'«««’ "P“ 

ABM nCpHrBAbHOe paCCTOMHHe KOMBTH. 

r.u«=5169 KM. 

T..». POPPPO^. PPPPPP "P" «■«“ 

^'yL.pHP nP4P»"« PPPP'"" “• PPP'»"“ 

Af=-0?16, 1 (11) 

l/= 11080 m/cbk. I 

nAKfiTU n ACrKO BMHHCAHTb, BTO paCCTOBHHe 
3HaH CPBAHIOK) yrAOByio P ^ MOMenra <,« 4® MOMCHTa naACHKH, paaera 

Uy=23?54po...o.-r««j»o‘’P;'^P'^.S;„ „6p.,o.l'"o6gi.. »P<»V,.S“™' " 

npoHAer aa apcMH A< — lo.U/ ’‘■c SeuAH cocxaBAacT 118.07 «iacoB, hah 

totkh :e® 40 MOMCHra na4eHHJi Ha TDacKTOpHH, oTHOCHxeAbHO och x , 

^^aAbre^cToBrU*::-^^^^^^ o„pe4eAHK>xcB cAe4yK,«KMH napa- 

a = 215200 KM, A<= -4-0.16, I (12) 

6 = 0.97598, w = l83?l8. J 

I/— 11080 M/ceK. Oewaa npo 40 AJKHxeAbHOCXb 
HaiaAbHaB “"Po”** ^ iSeo^oiee paSxoaHHc panexM ox 3eMAH 416000 km. 

236.14 Baca hah ’ /^^“Smpwocxh AyH« 29860 km. 

HaHMeHMee Pt*^„,ec«o«%nieHHe nocxaBACHHO# 8a4a«iH. 

B pa6oTe 4aHo xoAbKO ^ ^ BanpaBAennax: 

S^Stpp’S^P". o™oc.«»p.o »,p.»-p ycPOPP* 

"a'HSpp-i. p*««« »“»*>• 

. p.p»»- 

paOoM yiipo«eHHi. 

S 4. KoHTpOAHHBie HMIHCAeHHH 

is^ .ompoAbHoe ni«CAeme icero PJ*^ 

B •ailAW'ieWW paOOlM ^^^ T iT.ii.TWnrn HH 36 11410 . HC*«Mpn««« 

M CM»1 » •• IM PP I™ "™ WJWppppp”^ 


iiueB pipipPPP pPKPnAeiiiiP oun ^P »^° a KOPOpue popypppn » pepyp«P“ 

OXMCXHXb xaKate HCXOBHOCXH HCX04HMK 4^t« opOHXa BBrtHCABHa 4AH 

BHCACHHoro HHxerpHpoBBHHH. OcKyAHpyioiBaH BAAHHXHBeCKaa opwrra 

HOMeHxa < 100 : 

0 = 214247 KM, ) 

6 = 0.97524, . 

r„,„=5313KM. ) 

T...M 06P.30-, PPPPPP PPP PPPP- "» «PP»”'™'"“°« »P«.™ 

"°T».^».»p «pp»p««- Hpr»- c»ppr""“«” 

KOBblM. 

8 5 OCHOBHHC Bxanbi BaBoeBaHHB MeatnABHexHoro 

® npocxpaHCTBa 

KaKoe 

exan'lr^^BolB^HSrM:*^^^^^^^ npocTpaHCXBa. Moa«o naMexHXb xpa ochobhux oxana 

B opraHHaauHH MeJKHAaHCXHbix nepeACXoa: 

8xan — noACXH HeynpaaAaeMHX P*"®^' 

II 8Tan-noAexbi ynpaBAacMiax P®*®'^‘*®’^°“*J®®' „ 

IIl8Tan-noAex«nacca*HpcKHx ynpa^^^^^^^ AHiueHayK, co6- 

4ah xoro «ixo6bi 3a6pocHXb b «®*"**“®™ HevnoaBAaeMyio), mcom b aecKOAbKO rhao- 
cxBeHHUX aanacoB ropioBcro (h, ®^‘*°®"®* ’ „ ^™xy. cxapxoBwB bcc Koxopo# 6y4ex 

rpauMOB, Heo6xo4HMO nocxpoHXb xpexcxyne ’ 7 ^ -7 jqq cxapxoBHi bbc 

'pSpph 16.8 T. Ho Appppppp”"^^^^ 

paKCXM yBeAHBHBacxca 40 62.4 x (no 4Py **7 P ? TpexcxyneHnaxoft paKexM 40 AiKeH 

UHH yKaatcM, ixo cxapxoBuS Bee K ^ ®°®”" ae Bbix04HT noKa aa npe4eAM 

TaKKM o6paaoM, BoaMoasHoexa ®®^“®" /HevnoaBAaeMiiie paKCTia). OcyifiecxBAeHKe 
neaAHaauKH 1 Bxana fSneHHH «>npoca o xon- 

n a III axanoB noxpeOyex, J |fi cBxaaHo c pMOM xpy4HMx a 4aAeKO 

AHBe paKexH. Kpone xoro, ocyiaeoxBAeiwe lu w xapaKxepa (oco6yio cAoatHocxb 

e«e HC HCHHX ^onpocon 

"^K,Sr« -P ' P ■*“' 

f.'“.%V;p’“S.lSSr.c.ycct..™«. cnn»«0P 3«-»- OP«P« PPr-POP »Pn 

Gbtxb aecbMa paaHoo6paaHM. naKexa He necex c co6ol KHKanoro noAeaHoro 

peni;^ o4Ha Htopi h oeo6eaBO tpe toH, 

04BaRO c tow* apeHHH aeoe^ a 4«uw6 6mn oCpoQOMO wmu- 

ipjKURMee Be* nepnaH. Ha paapaeorny otmt wfx wy* 
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BwjiJiexeHb HHCTHTyxa TeopexHHecKoft AcxpOHOMHH 


HoBUe BAeMCHTM BOCtMH MBAMX nAaHCT 


O. H. Bapmeneea 


, 747, 794. 1339 h 1415, ii 


E^ENirOK EIGHT MINOR PLANETS, by O. N. B.,rteneva . elements of ramor 
olanets 247 ^ 536 680. 747, 794, 1339 and 1415 are given, imp^roved by differential correction from 

^ime opposmo^’Spfc’ial pe’rturbMions from Jupiter or Jupiter and Saturn have been included. 

B HacTOHiseil craTbe npHB04flTCH peayAbTaTbi yAy-tmeHita opOHx 8 nAancT: 247 Eukrate, 
344 Desiderata, 536 Merapi, 680 Genoveva, 747 Winchester, 794 Irenaea, 1339 Ddsag- 
neauxa H 1415 Malautra, — AA« KOTOpMx b HHCTHTyxe xeopexHqecKofl acxpoHOMHH Onao 
BbinoAHeHO qHCAeHHoe HHxerpHpoBaHHC ypaBHeHHtt b npaMoyroAbHMx 

xax MHxerpHpoBaHHe bcaocb c yqexoM BOBMyuseHHM ox lOoHxepa h Caxypna Uah nAanex 
5T6 747 H 1339) hah xoabko ox lOnHXepa (4Ah ocxaAbHNx naxH nAanex). Ular HHxerpn- 

ooBaHHreuA pasAHHen: 40 4Hett 4 Ah nAanex 536 ii 1339 h 20 4He8 4Aa ocxaAbHHx. 
yAyquieHHC aACMeHxoB iipoH3B04HAocb no Mexo4y DKKepxa-Bpayepa 

1944) ripH yAyquieHHH MOMeHXni oexyAHUKH 4Aa Bcex nAanex nepeneccHbi na 6oAee no34HHe 

MOMeHXbl.^ C LnpaBAeHHbiMH BACMeHxaMH qHCAeHHoe HHxerpHpoBaHHe B npHMoyroAbHHX 
KOop 4 HHaxax Ohao noBxopeHO. UJar HHxerpnpoBaHHH 4 ah Bcex nAanex coxpaneH nepBona- 
qaaLbiM. riocAC HHxerpHpoBaHKH snoBb npoH 3 Be 4 eHbi cpaBHeHHH c Ha6Ai04eHHHMH. PeayAb- 
xaxH npe 4 CxaBAeHbi b xa 6 A. 1—9. B axHX xa 6 AHuax 3 Be 34 oqKaMH oxMCMeHbi Ha 6 Aio 4 eHHa, 
yqacxBOBaBuiHe b HcnpaBAeHHH. 


riAanexa 247 Eukrate oxKpmxa b 1885 r. b 4iocceAb4op(|ie. 

3a HCxo4Hbie sAeMenxbi npH HHxerpHpoBaHHH bshxm BACMeHTH Aioxepa (Luther. difeMepHAH 
MaAMx HAanex Ha 1948 ro4, h. 2). yAymneime SAeueuxoB BunoAHeHo 4Ba*4bi no 4 onno- 
3HiiHaM 1950 — 1954 rr. 


9naxa n oci«y.\««"B 1951 xenaepb 20.0 bc. np. 
M= 351?65353 

«= 53.68907 ) /»x= 0.5878291 

n = 0.33970 I 1950.0 /», = 0.5369784 

I = 25.07132 I P. = 0.6050712 


14.01702 
pL=78i::8iiao 
a=r 2.7411733 


-0.8089812 
0 ,= 0.3878S75 
Qx= 0.4417193 




Ta6AH||a 1 

CpaBHCBBa C BaejttOaCBBBMB BABB* 


1950 

M -ai 22.92905 

2 HioAb 31.72961 

3 ceBTa6pb 13.74659 

1951 

4 i aBPycT 31.06568 

5 ceBTa6pb 29.825 
*6 ] OKTa6pb 10.02508 

7 ! o«Ta6pb 23.87658 
1953 


18'%“3U74 -57‘W29'.'2 -k 1“00;49 i - l'49.-2 
17 00 55.79 -55 36 51.4 -h 44!91 - 400.4 

17 16 49.26 -49 28 4a6 1 - - 

11105.17 8 4904.0; - - 

0 40 11.0 -1-13 4949 ! -i-4“50;8 ^-85 13 

0 25 24.04 h- 15 0942.3 -b4 44.91 -1-8902.0 

0 06 39.75 -1-16 34 17.9 - — 

11 41 07.02 i -»- 9 53 12.5 -*-2 04.11 —4446.8 

11 39 023 -t- 9 5228 - - 

11 37 56.35 + 9 52 01.4 ' - — 

11 36 39.3 9 5123 - - 


i 


Ha6AiG 

ACHHB 

4o yAyqmeBHB 

Ho 

yAymi 

MHHH 




*1950.0 

® 1950.0 

Aa 

Ao 

Aa 

AS 

Ha6AK>4eHBii 

1 

1938 

2'‘55P2 

-+-14°55' 

-H 0?>2 

0' 

0?K) 

-3' 

TypKy 

2 

HOB6pb 16.89 

2 44.9 

-1-15 02 

0.0 

-1 

0.0 

-3 


•3 

1941 

anpeAb 19.89 

12 03.9 

-1-20 47 

-H 0.4 

-3 

0.0 

0 


4 

anpcAb 21.95 

12 02.0 

-9-20 35 

— 

— 

-0.1 

-1 


•5 

1942 

HOflOpb 8.71 

1 42.6 

1 34 

-H 0 .1 

-1-4 

0.0 

0 

KhtoS 

•6 

1946 

oKT>i6pb 28.90882 

0^20”01!09 

-16^59’5374 

-h24;93 

-t-s’srs 

0.0 

0 

CaB-®ep- 

•7 

1950 

ceHTRGpb 5.83908 

22 16 22.94 

-48 0444.9 

-t- l'"29?28 

-1-8 12.9 

0.2 

-4-1 

BBHAO 

MoraBBec6ypr 

8 

ceuTii6pi> 7.83916 

22 14 30.03 

-47 4406.1 

1 26.94 

-f-7 59.5 

0.2 

1 

” 


Ha6AioAeHMa 3 h 8 I HarBHBec6ypr a MaApaa). ii 


riAaBera 344 Desiderata oTapHra a 1892 r. lUapAva (Charlois) a Hhuhc. 

KapmTeAT (Kahrstedt) noAfnaA chctcmv ocKyAHpjno^ax aACMeHToe nAaHeTU Ha ocho- 
aamtH Ha 6 Ai 04 eRiifl a 6 onnoBaipiax aa roan 1922—1938 c yqeTOM BoaMy^geHRii or lOnn- 
repa. OaRaKO b aaAbHetmeii B03iqr®emiH He BUPHCARAHCb, h c 1941 r. nyOAHKOBaARCb 
HeBoaMyQCHHbie atpeiiepHabi nAaHexbi. BcAeacTBHc exoro pasHOCXH Ha 6 AioaeHRM c bhrh- 
CAeHHRMH, nocxencHHO yBeAHRHBaRCb, aoniAH b 1950 r. ao Sx = — llf“ 6 . rioBXOMy peuieno 
6 iiao caeAaxb yAyRuicHHC op 6 Rxi)i nAaHexw c y«iexo<* BoauyqgeHRS, npHHRB aa Hcxoaubie 
sAeMeaxH Kapoixeaxa c ocKyAHuaeB 1941 (Kahrstedt. Kleine Planeten, 1941). ORaaaAocb, 
RTO oaHoro xoAbKO jHicxa BoaiiyQeBRfl 6 iiao aocxaxoRHo, qxo 6 bi yMeHbmRXb paanocxH 
B 1950 r. ao Ax = -1-1^5. B peavAbxaxe yAy^mcHHa noAyqcHa npHseaeRHaa HR*e cRCxeaia 

OCKyARpyiOIBRX SAeMCHXOB. 


M= 24?32601 

• = 235.20508 1 

Q = 48.58807 I 1950.0 
1= 18.51077 ) 

?= 18.10810 
!t = 84r4 0e68 

• = 2.5978200 


A»,= -1-0.2065543 

P, =- -0.7614637 
/», = -0.6144172 

Q, = 0.9490215 
Q,= 0.3087325 
<?,= -0.0635792 


riAanexa 536 Merapi oxKpbixa b 1904 r. riexepcoM (Peters) b BauiHHrxoHe. 
rioaaHee H. 11 . yyKepBBHHK yAyquiHA ee op 6 Hxy no 4 onnoaRjiHRM 1922—1928 rr. 
c yqexoM BoaMyqgeHHft ox lOnHxepa. Oh we burhcara BoaMyigeHHa nAanexu h aaBaa ee 
B^eMepHAM 40 1942 r. HncAenHoe HuxerpapoBaHHe b npaMoyroAbHux KoopaRuaxax nepea 
yAyquieuHeM npoHaBcacHO no BACMeuxaM H. 11 . IjyKepBaHHKa (IjyKepBaHHK. Kleine Plane- 
ten, 1942 ). yAyquicHHe BAeMeHxoB sbinoAHeHO asawau no 4 onnoaRUHRM 1939 — 19 M rr. 


dAeMeaxu 
CKyABUBB 1949 MapT 25.0 B 


Ar=195?92619 
b>= 297.83480 1 
Q = 60.28860 \ 1 
1= 19.38659 ) 

9 = 4.68394 
jx = 541737537 
a == 3.5021816 


/>*= 0.9559158 

P, = 0.1095472 
/>, = -0.2724408 
Q*= 0.0557411 

Q, = 0.8432388 
Q,= 0.5346413 


2. 9noxa B oCByAByaa 1957 BBma 11.0 bc. Bp. 
iir=291?70279 

• = 294.02933 1 P.= 0.9498399 

Q= 60.10121 I 1950.0 P,= 0.0505336 


9 = 5.14884 
ML =542725709 
a= 3.4983847 


r 


L 


CpasHeuHa c ua6Ai04eHHaHH nAaaeThi S36 Merapi 


1939 

Hoaopb 6.93 

1940 

4eKa6pb 28.83 

1941 

aaaapb 1.88 
aaaapb 27.9011 


Ha6AX>4eHHa i 4o yAymnenaa 

950.0 I ° 1950.0 I A* Ac, 


[locAe 2-ro 
yAyanieHHa 


-<-43°13'50;'2l - T”37:05 


7 38 23.38 (-+-43 1803.9 - 8 13.54 


-hIO-28' ' - 7 

-*^10 44 - 8 

-t-11 24 ! - 8 


! - 0.3 0 

I -16JOO -*-31.2 , 

! -54.07 i - r47'.'6| 


' 1949 

! MapT 23.56708 i 13''36?6 

! MapT 2a04 i 13 33.4 

j anprAb 25.91 j 13 12.3 

' 1951 

aarycT 23.87176 j 22H)6“26;68 -40''5T25;0l -21“30f57, 
; ceataepb 5.89549 1 21 55 39.791-41 14 09.11-21 18.14 


-»^91' 

-•-93 

^-90 




- 2'.'2 'HoraHHecflypr 


Ha6AioAeHHc 5 (Bnpufiypr) omaeoaHo. 


680 Genoveva 


nABHexa 680 Genoveva OTKpMTa Konit>OM (Kopff) b FeBAeAbeepre b 1909 r. 

BAaroAapa cBoeaiy 6oAbuioMy aKcucHTpHCHTexy (o=17°) nAanexa woatex b 
c6AH*axbca c lOnHxepoM, a noTowy ee BoanyiJieHHa AOBOAbUO bcahkh. KapuixeAX (Kanr- 
stedt) BMIHCAHA B03MyiBeHHH nAaHexw aa 1909—1932 rr. h yAyiuiHA ee opOaxy no 6 onno- 
BRIIRHM aa xe jkc roAia. B AaAbReHuieM BoaMytscHHa ne auRHCAHAHCb, h c 1937 r. nAanera 
6oAbme He HaOAioAaAacb. Anuib a 1950 r. b Hauue yAaAocb HafixH nAaHexy, npaacM no- 
npaBxa aipCMepRAH cocxaBARAa Aa = -i-12". B 1954 r. Bpyaep (Bruwer) b HoraHHec- 
6ypre oxKpwA Hoayio nAanexy 1954 HC. FI. Myaen (Musen) BwaHCARA aar Hee opOnxy no 
xpeii Ha6AK>AeHRRM. Ha ocROBaHRH cxoACxaa aAeMenxoB Kannec (Kippes) ycxanoBHA xojk- 
AecTBo nABHexu 1954 HC R 680 Genoveva. TaRHM oSpaaoM, hs hobmx HaOAioAeHRB naa- 
Mexbi nan HaaecxHN xoabko naxb xohhmx HaOAioAeHRB, noAyaeHHiiix b Hnime b 1950 r., 
ABB npR6AR*eHHhix HaOAiOAeHHa 1953 r. (HnuHa h Typay) h ceMb xorhmx Ha6AioAeHH« 
B HoraBHec6ypre 1954 r. (oaho npB6AHaieHHoe KRoxo-KBacaH). 

B ocHoay nacAeMHoro RRxerpRpoBaHRR noAoRccHu aAeneRxiii nABHexu 1954 HC, onpe- 
AeACHHue Myaenou (MPC 1098). npoRaBCACHo yAyRuicHne xoabko aAeueuxoB ft h M no 
XORHUM HaOAioAeHRRM B AByx oHnoaHijHRX 1950 H 1954 rr. 


dAeueHXH 


dnoza ■ ocKyABgm 1954 anpcAb 29.0 ac. ap. 
Jl#=?38?06182 
••==240.57768 
Q= 40.14965 


1990 0 


0.1591571 

-0.7659410 


= 17.83107 

17.24537 

640r28429 

S.1315242 


P.^-0. 


>.= 0.9673087 
>,= 0.2471665 

>I=-o.ir — 



TaCAHsa 5 


Ta6AH|ia 6 


CpaBHCHHa c HaBAioAeHHHMH nABuera 747 Winchester 




Ha6AiOAeHHa | 

^0 yAyqiueHHa j 

rioc 

yAynm 

*eHH« 

MecTo 


4aTa 

*1950.0 1 

^1950.0 1 

Aa 

do 

r-;i 

d8 

Ha6AH>AeUUH 

1 

2 

•3 

1949 

KHBapb 24.95266 
anaapb 31.89072 
(fteapaAb 17.89488 

9M8"05?51 

9 42 29.40 

9 27 50.37 

-h 16°29'59:6 
-,-17 47 46.8 
-t-20 46 13.5 

-i-42;90 1 

-1-43.51 1 

-1-500 

-1-20.0 

1 - OMO 1 
i - 0.61 
' - 9.51 

•,-28'.’8 

-1-2.9 

-,-11.4 

VKAb 

4 

*5 

1951 

anpeAb 29.98292 
HioHb 4.66185 

16'‘45!"5 i 

16'-20“43;73 

— 0°18' 

: -t- 0°55'li:3 

-1- 0?’2 
-i-14'62 

^ - V 

1 - 109.6 

0”0 
, -1- 4;72 

■ 0' 

1 -22:8 

CHMena 

HaUKHII 

6 

7 

•8 

1952 

MKJAb 21.61603 
aarycT 17.01743 
aarycT 17.03890 

20 12 36 

19 50 24.04 
19 50 23.09 

-14''53;3 
-18°3329;7 
-18 33 40.7 

1 

I -, 47.19 
-,-43.53 

- 1 56.9 

- 206.1 

1 1‘ 

1 - 0:33 

- 0.33 

: - 0.8 
- 2.8 

1 -H 2.6 

KHOTo-Kaacaii 

Aa-riAara 

•9 

10 

11 

1954 

anaapb 20.98929 
(peapaAb 3.82153 
(peapaAb 9.000 

8 06 35.64 
7 54 44.27 
7 51 05.2 

-1-14 3211.2 
-,-17 1220.6 
-,-18 0747 

i -1- I'-aom 
j 1 27.17 

1 -1- 307.9 
! -1 2 59.7 

j , 0.06 
- 0.04 
0.0 

-,-0.5 
! , 1.8 

' -1- 6" 

BapccAoiia 

MaApHA 

Tapxy 

12 

13 

14 

1955 

anpeAb 18.94483 
anpe.\b 19.90227 
Man 1.350 

13 11 59.19 
13 11 18.36 

-,-16 1214.4 
-»-16 1531.3 
-,16°41’ 

! - 
1 : 

- 

-1-13.17 

1 13.48 
0,0 

— 55:'3 
-16.7 

1 

yaAb 

Ahhk 


794 Irenaea 

riAaHeTa 794 Irenaea oTKpMTa a 1914 r. HaABaa (Palisa) b BeHe. 

3a HCxoAHwe aAeMeHTH npa yAy«imeHHH op6htn npHHHThi BAeMeHTui lUTerrAepa (Stetl- 
ler. 9(I>eMepH4N MaAbix nAaHer na 1948 r., b. 2). Bhao CAeAano npeAaapHTeAbHoe yAyB- 
lueHRe op6HTbi no abju onnoanuMHH 1952 — 1953 rr., KOTopue 4 «ah eoaMoacHocTb cocra- 
BRTb nerbipe ycAOBHbix ypasHeRRH 4 ah onpe4eAeHHJi teTbipex HeHaBccTHbix nonpaeoK 
BAeMeHTOB (SAf, S«, Bropoe RcnpaBAeuRe op6HTfai npoHaB04HAocb no xpeM onno- 

3R|iRRM 1948—1953 rr., HcnpaBARARCb ace uiecxb BAeMenTOB. 


1952 ' ; 

anpeAb 19.94320 15'-26:”8 ' 

aiipeAb 25.08170 1 15'‘23'“04n3 

1953 I 

oKTaepb 14.20068 1 11 18.1 , 

OKTsepb 14.24859 1 11 15.72 I 

oKTtifipb 31.14721 0 59 33.34 1 

oKTHCpb 31.19235 0 59 31.68 

HOH6pb 5.09656 0 56 50.81 

HoaCpb 5.15004 0 56 49.14 ‘ 


1339 Desagneauxa 

B 1951 r H CtJ. Boeea npoHaeeAa yAyHiuenne opSHTbi nAaHexbi 1339 Desagneauxa no 
onnoaHUHRM 1946-1951 rr. (Boeea. 9q.eMepH4bi MaAMX nAanex na 1953 r.). 

riocAe yAynuieHHR npcAOxaBACHHe Ha6Ai04eHRii aa axH ro4bi OKaaaAocb y40BAexBO^ 
abHWM. 04HaKO nAanexa nepecxaAa Ha6AK)4axbCR. 9xo 
BecxH cpaBneHRe c Ha6Ai04eHHBMH aa 6oAee paHHHe 
xerpHpoBaHBe ypaBHCHHa ABHxteHHR c aAeMenxaMK H. O. BoeBoB 40 1934 J- 
aaaAHCb onenb 6oAbuiHMH. BnocAe4cxBHi. 6 nao o6Hapy*eHo hxo b 
acxBOBaAO 04H0 ne npHHa4Ae*aiBee nAanexe Ha6AK)4eHHe (1951 r. Rnaapb 9.9b23J, yKAb;. 
aa yAymueHHH opbaxH 6biAo peiueno anoBb npoaecxH HRCAenHoe r 

HHfl 4BHiKeHHa c yaexoM BoaMyiseHH« ox lOnRxepa h Caxypna, HauRHaa c 1934 r^o 19^ 
aB aa HCxo4Hb.e BAeaieHXbi BoBe (Boyer. 9$eMepH4bi MaA«x nwnex na 19« r., n. 2}. 
lyqineHHe aACMeHTOB npo4eAaHo no 4 onnoaRURRM 1934—1938 rr. U hobhmh 
.H xaMH BHOBb npoBe4eHO HHxerpHpoBaHHe 40 1951 r. h “ , 551®?? 

iboB iiAaHexbi, oxKpuxott b VKAe h noAyiRBmeB npe4BapRTeAbHoe o6o3HaaeHHe 1951 Ah, 

4eflcxBRxeAbHocxH npRHa4Ae*ax naanexe 1339. 9 xr Ha6AK)4eHRa ^-ar Hcn^Mojanb. 
>H BXOPHRHOM yAyaiueHHR, KOTopoe 6biAo npoH3Be4eHo no 5 1 

a6Aio4eHHa 1938 h 1941 rr. bo BXopoM yAynuieHHH hc yqacxBOBaAR h RBAaioxca koh 



9 AeMeHXbi 

dnoxa 11 ocayAasnn 1951 AeRa6pi> 20.0 bc. np. 
ilf=30a?44l56 

« = 123.62942 j P,= 0.3135308 

0 = 164.58812 { 1950.0 />, = -0.8983723 

, = 5.18379 ) P,= -0.3076134 


y= 16.52988 
111=638:35691 


3.1378346 


Q*= 0.9492745 
Q,= 0.3047203 
Q, = 0.0776123 




kl 


Cpa»-eHH- c nAa-er- 1339 Desagneauxa 



1934 

AaKa 6 pb 16.94470 
4 eKa 6 pb 26.00634 
1936 

r 14.99985 

r 22.02369 


,11 25 13.89 I - 8 52M.4; - 
11 19 39.33 I - 8 23 03.5, - 


1937 
. 3.93465 

, 11.96530 


1938 

HioAb 28.00938 

aarycT 4.01361 

aarycT 24.92178 
1941 

22.83000 


5'>29“56n7 -h29°35'28';4 
5 21 14.20 I -*-29 02 24.6 -f-1 41.74 




, I A' I -I- 0“4 i —1' MoraHHec6ypr 

16'>53?3 -*>°23; It 2'49"3 ^OT80 -1'05'.'3 Aa*hp 

16'‘46“00;80 1 -29'’56'20 6 -h 4”46!76 | -i- 249. J , -h^u.ou | 


22 19 50 02 1 - 3 00 47.2 1 h-5 02.75 i 


10^2?0 


- 2.05 

- 2.28 

- ITO 1 -^6' 


reS^eAbCepr 

VKAb 


TaCAi 

CpaBHCHHa c Ha6AioAeHMain 


A 1339 Desagneauxa 


riocAe 1-ro yAyaoie- 


j _ AbTB 1- 

*1MO.O 1 

^1950A» 


1938 

BBrycr 4.01361 

wr^cr 24.92178 

2^*15"27l58l 
21 59 24.94 • 

- 3°02’38r6 

- 3 38 14.0 

- 2105 

- 2.28 

1941 

^BpBAb 22.83000 

10^)2?K) j 

2°59' 

- IIM 

1942 

MBA 23.95068 

M>Bb 22.89523 

15*15-17119 ; 
14 57 32.37 1 

-28'=55'33:2 
-26 1901.8 

-36121 

-32.27 

1946 

1 BBBapb 31.95026 

1 ^aapaAb 5.87565 

8 37 15.89 
8 32 51.13 

.4-14 2820.6 
-^14 3225.7 

- 2-03113 

- 2 02.77 

1947 

> anpcAb 21.99148 
5 anpeAb 24.94967 

13 58 00.95 
13 55 33.77 

-25 2159.8 
-25 0842.0 

- 1 29.13 

- 1 29.02 

1949 

7 oKTii6pb 16.896W 

8 oamOpb 19.8ffl52 

0 13 09.21 
0 11 07.72 

-His 2050.7 
-1-15 0407.1 

- 1 54.99 

- 1 53.73 

1951 

9 MBapb 9.88722 

n lOOSTTR 

6 59 04.75 

6 56 08.36 

7 22 33.87 

-1-24 1352.8 
-«-24 0850.0 

- 3 13.03 

- 3 12.98 

D ■napb i4^w^9io 
1 !^pb 9.96233 

j-i-22 4542.4 

+20 18.93 

HB6AB>«aBBe 21 (VitAb) m nimnAAexitT nAMKre 1339. 


Macro 
I Ha6Aio> 
; ACHHM 


TaiiAeAb- 

6 epr 

y«Ab 


|C-”" 

^ Aaxhp 


i- 0.9 
I- 3.6 


l«>ie'46:9U-23*3l?54 


-r^ll.2 

2.2 

- i'>2r5r] 


1415 Malantra 


B 1954 r. ony6AHKOBaHu Hosbie aAeMeHTu nAaKeTu 1415 Malautra, Bid<iHCAeHHbie no 
TpeM Ha6Ai04eHHflM, 1949 ACKaSpb — 1950 aHBapb (M. P. Pretre. Annales de I’Observatoire 
Astronomique de Toulouse, 1954). 

B MncTHTyTe TeopexHqecKott aCTpoHOMHH npoBCAeno UHCAennoe aHTerpapoBaHue b np«- 
MoyroAbHbix KoopAHHaTax no sAeMeHTaM OpeTcpa c yqexoM BOSMy^ennS or lOnaTepa sa 
nepnoA BpeMenn 1947 — 1954 rr. 

yAyquieHHC BACMenTOB nAanexM npoHaaeACHo no HadAiOAOUHAM b 4 onnoaayHHx aa 
axoT ate nepaoA BpeMenn. 

HHate npHBOAHTca Aoe cHCTeMw ocxyAHpyioiflHX aACMeHTOB: 


3noxa H ocKyAHuaa 1949 4eKa6pb 23.0 bc. ap. 
M= 266929445 

io= 238.60076 | P, -= —0.8821701 
Q= 329.39904 | ^950.0 p, = -0.4091698 
1 = 3.43175 J P^ = —0.2331438 


9 = 4.98633 

lA = 1069. 90346 
„ == 2.2238629 


>, = 0.4699441 
•. = -0.7969038 
I, = -0.3976008 


b 11.0 B 


9noxa H ocKy.xHijHH 1957 h 
A/= 356904205 

..)= 239.35616 | P^ = -0.8770888 

329.25669 | 1950.0 p, = -0.4176717 

.= 3.42741 ) P, = -0.2372032 


; = 4.98027 

[A = 1069;78637 
a = 2.2240256 


i,= 0.4793548 

I- = -0.7925524 
»' = -0.3769344 


TaCAHua 9 

CpaBHCHHx c aaeAWACHHHMM HAancTM 1415 Malaul 


Macro 

Ha6Aio- 


f 10'’38"’11!08 I- 6°20'5i:« —43126 
• 10 37 20.65 I » 6 2401.7 -43.45 


1 

*3 

4 

5 

1948 

crHTBOpb 7.27984 
cearaSpb 8J9984 
oKraCpb 3.81986 

22*42?02 

22 41.01 

22 21.3 

— 6 520 1 

— 6 56.8 i 

— 8«2r ' 

- 1-18 ' 
- 1.14 

fl 

6 

1949 

At Ka6pb 23.08205 

7*49-42153 

+25«15'56:3 

— 0107 

y..., ■ 

•7 

8 

1950 

aaaapb 13.92565 
BBaapb 27.88979 

7 25 09.09 

7 08 59.42 

+25 51 4a0 
+25 53 54.9 

- aoi 

- 0.04 

' 1 

•9 

, 10 

1954 

iiaii 4.88889 

i 31.55664 

15 40 01.74 
15 12 48.45 

—26 1936.3 
-24 4628.0 

+ 5-18*19 
+ 5O4J0l 



ill 



i 
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BiojuieiCHb MHCTHTyia TeopeiHHecKOH Actpohomhh 

1057 Jfe 8 (®1) 


^OTeH^HaA acMHoro npHTHateHHH 




§ 1. IlpeABapHTeAbHbie 3aMe«iaHH« 


B OCHOBHOM MOiKHO paCCMSTpHSaTh AlllUh MaTCpiiaAbHyK) 

B Tcopllll ABHiKCHHB AvHbl npilH.iMaeTCB BO BUM laH . a „ bhac licKOToporo 

.hi.rvnhi 3 pmah t o. 3eMAH npeACTaBABeTCH He NiaTepiiaAbHofi ToMKoil. a B a P 

== == -jEr H~=E=S 

K paccMOTpeHHKi 6oAee 6 aii3Kmx oeueKToB, KaK. naiip.i lej . 

cnvTHHKOB 3eMAH- Bb.paB.eHHe ..oreHUHaAa aeMHoro npuTHH.eHHM, Heo6xo- 

BHaTeHrr’KOBTr"«"eHTOBl.w^^^^ liArnocrAHTHeA^cnor^^^^^ 

-- •' r“n«r.y 

HpeJ^Ic ^ro hIxoahtcb Lpa>KeH„e "L noxenttHaA. cha« xHacecTH. noAaraa 

B OK^MaxeTbHOM Bb.paH.’eH„H vrAOBVK. CKopocxb paBHofl HVAK,, Mb. xeM caM«M yH..,TOB.aeM 
. . MCiio\b30BaHHOMy B pa6oTe B- B. HyaepoBB « A- H. Xpa- 

1 HpB *TOM npBMeBBeica netoA. aHaAorHBHW - ' „ tii!««ctb. OpaBBTU TaK»e BeKoxopHe 

MOBa 0936) AAB onpeaeAeBBB .{larypH raoBaa 1.0 BaBAK>AeBBBM 
o6oAHaBeBHB B3 yBasaBHoB paeoxH. 


(81) 



^eMTpo6e>KHoa cham h noAyqaeM hckomoc BupasKCHHe 4AH noTCHjiHaAa aewHoro 

npHTH^eHHfl. „ /Qi\ 

OKOHqaTeAbHHfi peayAbxaT pa6oTM npe^cTaBACH b § 7 ^opMyAofl (»1), «iHCAOBbie 3Ha- 
qCHHH KO^(|)({)H^HeHTOB BTOH (popMyAH AaHW B § 8. 

§ 2. Bupaaceane aah noTeagHaAa chau raacecTH 

HaqaAO KOopAHaaT 6epeM b gcHTpe HHepgHH peryAapHSHpoBaHHoft Scmah, ocb z Hanpaa- 
AaeM no och ee Bpa^euafl k ceaepy, ocb x — napaAACAbHO haockocth acTpoHOMiiHecKorc 
MepHAHaaa b TpHHBHqe, ocb y — na 90° k BOCTOKy. CcfepnaecKHe reojjeHTpHqecKHe koopah* 
naTbi SACMeHTa Maccu Sbmah dm o6o3HaHaeM aepea rj, <{<1, /j, a npoH3BOAbHoit BHeuinefi 
ToqKH M — qepea r, i. I- noTeHjjHaAbHaa (pyHKjjHa V aah ToqKH M HanHUieTca b bhac 

a noTeagHaA chaw TaatecTH b 3toJS ToaKC b bhac 

W = fV-^^rHosH, (2) 

FAC 


^ — 2r,r cos 

IS y = sin (j/i sin i cos cos i cos (/j — /), 


(3) 

(4) 

f — nocTOHHHaa npiiTaaieHHa, to — ypAOBaa CKopocTb BpaujeHua Scmah h HHxerpaA pacnpo- 
CTpanea aa see Macew Scmah. 

PasAoaiHM noTCHUHaA chah TaaceexH b paA no ctpepHiecKHM (pyHKijHaM. BeAnqiiny A 
MoatHO npcACxaBHXb 6ecKOHeqHMM paAOM bhab 

(5) 




IF=/ 2 f rj P„ (cos y)<//n y cos' y. 


TAB P„(cosy) — ctpepHnecKaa (aoaaAbHaa) tpyHKgHa n-ro nopaAKa ox cosy h paA cxoAnxca 
npii BCaKOM r>ri. Mw npuMCM xanaic, axo yKaaaaHWM paAOM Moatno noAbsoBaxbca aah 
Bcex xoacK, Aeataisax a aa caMOM reoHAe, xoxa AAa acKoxoporo mhcaa aACMcaxoB Macew dm 
B sxoM CAyqae dyACM iiMexb lloACxaBAaa (5) b (2) noAyaaeM 


( 6 ) 


BseAeM xenepb b paccMoxpeaae anaaeaHe noxeajjHaAa chah xaateexH aa caMOM 

reoHAc H CACAyio^He BcnoMoraxcAbaue BeAuaHaw, aBAaroigiieca (pyaKUHaMit h MaccH 

m !« . ,71 

oaeBHAHO, qxo rg hmccx paaMcpaocxb aahhh, gg — paaMcpaocxb ycKopeana, a c asAaexca 
aeKOTopofi ae6oAbuiofl eeapasMepaoH BCAHaHHol. 

06o3HaqHM, KpoMe xoro, aepea p oxHomeane 

? = (8) 
oaeBHAHo, p AAa BCex xoaea reoHAa 6yAex AHuib HeaaanHxeAbHo oxAwqaxbca ox cAHanuH. 
1 O BoaMoatBOCTH Tasoro AonyiBenna cm., HanpRMcp: C.xyACKBft, 1888, § 14. 


ripH yKaaaHHbix o6o3HaqeHHax acpko npcACxaBHXb BwpaaieHHe (6) b bhac 


( 9 ) 


Ecah bbcacm euje b paccMOxpeaHc eeapasMepawe BCAHaHaw 

/4„= rrv I /•;'P„(cosy)</m, 

Mrg J 

— cos^ tji, 


( 10 ) 


TO HCKOMoe pa3AoaseHne noxeaunaAa chaw xaaiecTH aanHUiexca b CAeAywigeM bhac: 

4xo6w npcACxaBHTb BXOAaifiHe ciOAa BeAHiHHH AJ^ bbhom bhac, aocnoAbaycMca xax 
HaawBaeMoii xeopeMO# CAOiKeana ctpepHaecKHX tpyaKUHii (HACAbCoa, 1936, exp. 2 j0), koxo- 
paa aah P„(cosy) Aaex BwpaaieHHe 


P„(cosy)= V v„,tP„,.(sin<lti)P„it(sinA)cos/:(/i — /), (12) 

TAC 

•'- = 1, = (it- 1, 2, 3... a). (13) 

rioACxaBAaa (12) b (10), noAyqHM CAeAyroifiee, iirpaioigee b AaAbaeUiueM Ba>KHyio poAb, 
BbipaatcHHe aab A„ b bhac ctpepnaecKofi tpyaKHHH n-ro nopaAKa: 


A„ = V (c„» cos kl -1 d„u sin kl) P„i, (sin t)-), 


TAP K09(ti(})iiiineHXH c„k- II c/„t oiipcACAaioxca (popMyAaMH 

= I nP„i (siny,)cos 4r/,£/m, 
d,,; — f r\ P„i- (sin y,) sin kl^dm. 


(14) 


(IS) 


§ 3. HccACAOBaeae KO»«|>$HgHeHXOB c„k b </,» 

HsMeaaa b tjiopMyAax ( 15 ) it ox 0 Ao n, mh noAyqnM see saaneaiia KosttnpHUHcaxoB c,t 
11 BXOAaujiie B BwpajKCHHe A„. Hhcao axiix KoatjKpiiijHeaxoB pasao 2n-*-l; noA hhxc* 
rpaAawH b sxhx BeAiiqiiaax exoax cACAyioiijiie 2 n 1 SHpaateaiiB: 


r”Pa (sin yi) npw k 
nP„t(sinyi)cos | 
nP„»(sinyi)sin^/, 1 


0 , 

npn A= 1, 2. . . 


(16) 


KaK H3BecxHO, 3X0 ecxb noAHwK komhackx 2n 1 oe-beMHHX cipepHqecKHX ipyaRgHlf 
a-ro nopaAKa, Koxopne npcACxaBAaiox co6ott xaioKe 2a -4-1 aesaBnenMux, oahopoahhx rap- 
mohhhcckhx noAiiaoMOB a-ll cxencaa ox xpex nepcMeaaHX x, y, z. BupasKeaHe sxhx hoah- 
HOMOB AcrKO noAyqnxb h 3 (16), noAbayacb naBccxHHMH BupaxeanaMH c^epHaeCKHX tpyaicgnii 

1* 507 





S06 


P^iCsinVi), (popMyAaMH aah CHHycoB h KOCHHycoB KpaTHbix 4yr h $opMyAaMH 
HHH c(|)epH<iecKHX KoopAHHaT B npHMoyroAbHwe. B Ta6A. na crp. 509, b ctoa ije p 
cnHCOK 8THX nOAHHOMOB MH n = 0, 1, 2, 3, 4. 

BBe4eM B paccMOTpcHHC BeAHHHHW nponopHHOHaAbHbie momchtam macc ^bmah pa^ 

AH«iHoro nopH4Ka, onpe4eAHeMbie (popMyAO# 


r 4 e x, [i, Y — BceBOBMOJKHwe ueAbie mhcaa ot 0 40 n. Tax hto Bcer4a a 1 v "> 

SACMeHT Maccbi ScMAH c Koop 4 HHaTaMH A-, y, z, a nHxerpHpoBaHHe pacnpocTpaHHCTCH Ha 
Bce MaccH 3eMAH. , 

Mw MOJKeM Tcnepb Bce BeAHHHHbi c„t h </„*, onpe 4 eAeHHbie (popiwyAaMH (ID), npeACxaBHTb 
AHHefiHbiM o6pa30M qepea yKaaaHHbie BCAHMHHbi (17). B Ta6AHije, b 5-m CTOA6ue, npHBe4eH 
nOAHbia CHHCOK BTHX BCAHHHH 4Afl « = 0, 1, 2, 3, 4. B 3-M CTOA6ue STOii Ta6AnUbl 4aHbI 
3HaHeHHH BCAHqHH 1 t V„|t COOTBeTCTBCHHO (pOpinyAB (13). 

KpoMc Toro, KOScjHpHUHeHTbi C„,. H d„t 4 ah n = l H n = 2 mo>kho npe 4 CTaBHTb HHaMe, 
BBCAH B paCCMOTpCHHC KOOp 4 HHaTbI IJCHTpa HHep^HH ScMAll .\v, J/f, Z,, MOMCHTH HHCpUHH 
3eMAH Ay B, C K ijeHTpo 6 ejKHbie momchtw hhcpumh 3eMAH D, E, F, BbipasxeHHH KOTopwx 
xopomo iisBecTHbi. CpaBHHBaa hx c BwpaaieHHHMH KoatJxpHUHeHTOB c„i h lepea , 
Haxo 4 HM CAe4y«oiB«e cooTHomeHHH: 

z. = r.,c.„, D:=^rlM</,, 

AiB-2C = rlM2c^,. 

x, = r„c„, £ = rSAfc.„. (IH) 

B — A = r-MAc 

= " ■■ P=r;-;A/ 2 (/.,.,. 

noKajKCM xaioKe, mto HanpaBACHHH rAaBHwx oce« hhcphhh 3eMAii bhoahc onpe4eAHK)TCfl 
sHaqeHHHMH Koai|)(|»HjjHeHTOB c.^u, a.], ^i, c._«, OycTb no sthm HanpaBACHHHM H4yT och -, 
•/), 1. noAOJKCHHe HX oTHocHTeAbHo paHCC H36paHHbix oce« A-, y, Z onpe4eAHM sflAepoBWMii 
yrAaMB <!/, <f, 0. HaaecTHO, hto yroA 6 Mcawy ocbio apauieHHH h 6AH>Kafluiefl rAaBHofl oCbK) 
HHepjJHH 3eMA!I OHCHb MBA (MCHbUIC 1"), HOBTOMy nOAOJKHM sin 0 = 0 II cos 0^1. B TBKOM 
CAyMae ipopMyAbi npeo6pa30BaHHa KoopAHHax npiiMyx bh4 

= A- cos (<j/ 9 ) y sin (v f- o) I- zO sin o, 

■r, = — A sin (i >- 9) y COS (i •- 9) t- zO cos 9, (19) 

' = aO sin A — yO cos v -» z. 

CocxaBHM BbipaJKCHHH sjeHTpo6eiKHbix MOMCHXOB HHepuHii f x'din, j lldm, J IrAm ii 
npHpaBHHCM HX HyAK), xaK Kax och ?, r, i: rAasHwe. Ha noAVHeHHHX paneHcxB, noAbayncb 
liaBeCXHblMII BHpaJKCHHHMH 4AH A, B, C, D, E, F, nOAyHHM 

(J cos^(A~t~B- 2C) •- 0 cos V (B-A) i 20 sin yP • 2£> = 0, 

0 sin li {A 4 fi ~ 2C) - 0 cos 9 (B - A) - ~ 20 sin iP i 2P = 0, 

A) sin 2 (•: -4~ 9 ) 2P cos 2 (y •- 9) 20 {D sin (y f 2 o) i 

H- E cos (y -H 29 )] = 0 . 

Ha ocHOsaHHH cooxHomcHH# (18) bh 4 H 0 , hxo noAyneHHbie paneHcxBa Aaiox BbipasKCHHH 
yxAOB SBAcpa <}<, 9 , 0 nepea xoa^cliHHHeHXbi Cj„, d.^i, c^, d.j^. npeHe 6 peraa npoH3Be4e- 
HHHMH MaAHX BCAKHHH 0 (fl — i4), W, 6£, OP, C AOCXaXOHHoH XOHHOCTblO HaX 04 HM H3 (20) 




X V, y, z 40 4 -h cTeneHH m BUpaaeaHe 
lepHHHMacc 3eMXH pa.axHHHoro nopaAKa. 


- 2 - 2 -/ ’ • 'W- 


lua KO^(l)l^)H^HeHTOB C,* H d„^ 






= — '17 Alio— 12 ^'"0 ' 2 Ali 


105.V* — 630.vJs2 , I05j,4 
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ecTb 6oAbuiHfi KopeHb ypaBHeMHfl 



TaK KaK Bce BeAHqHHU c„k h d„ic [(t)opMyAH (15)] HMeior BKA^Udm, r4e HHTcrpaA pac- 
npocTpaHCH Ha Bce MaccH, aaKAiO’ieHHbie bh/tph reoHAa peryAnpHSHpoBaHHofi 3eMAH (bhc 
reoR4a Hacc hct), a U ecxb ({)yHKi{HH rapMOHHqecKaa BHyxpn reoH4a, to (MACAbcoH, 193o, 
CTp. 159) BCe 8TH BeAHRHHU H BCAHqHHW HCnOCpeACTBCHHO OT HHX SaBHCHISHC 6'y4yT CTOK- 
COBblMH nOCTOHHHHMH, T. e. OHH BHOAHC OHpeAeAHIOTCH oSigHM KOAHqCCTBOM MaCCH, HOBCpX- 
HOCTbK) reoH4a h yrAOSoS CKopocTbK) ero BpaigeHHfl. CAe4yeT TaKate aaMCTHTb, qro paa- 
AHqHide MOMeHTbi Macc 3eMAH, nponopijHOHaAbHbie BeAH^HHaM BOo6ige roBopa, He 

flBAflIOTCH CTOKCOBMMH HOCTOHHHhlMH H TOAbKO HX KOM6HHaiiHH, HOMelgeHHbie B Ta6A. Ha 
CTp. 509 BBAHIOTCfl TaKOBHMH. 

§ 4. IIopjIAOK BeAHRHH A„ H B.> H TOHHOCTb AaAbHeftiDBX BUKAa^OK 

OopflAOK BCAHqHH A„ onpeAeAHCTCH aHaqeHHHMH KOB^cpHyneHTOB c,,* h d,,);, a nopH40K B., — 
aHaqeHHCM BCAHqHHU c. HaaoBCM BCAHRaHoB nepso ro nopH4Ka MaAOCTH BCAHqHHy, 6AH3KyK) 

K BeAHHHHe BToporo aKCHCHTpHCHTCTa i — ^ o6biqHo ynoTpe6AHeMbix B reo4e3HH pe(J)e- 

pcHjj 9AAHncoH40B, CBHsaHHoro c cjKaTHCM — (])opMyAoii /- = 2a- -i- 3^.’ . . 

Ycaoshmch b 4aAbHeHuieM npeHe6peraTb AHiub BeAHqaaaMH, nopa40K KOTopwx aaBCAOMo 
paBCH HHTH H BbllHe. CAe40BaTeAbH0, 6y4eM np0H3B04HTb pacqCTbl C TOqHOCTbK) 40 MaAbIX 
BeAHHHH qeTBepToro nopH4Ka. Mohsho TaKJKe caasaTb, hto b TaaoM cAyqae 6y4eT coxpaHCHa 
TORHocTb nopfl4Ra KBa4paTa okathh. 

Mto KacaeTCH aeAHqHHM B^, to ee mojkho cqaTaTb BCAHqHHofi BToporo nopH4Ka mbaocth, 
TaK KaK <7, KaK BTO BH4HO H3 (pOpMyA (7), COAepJKHT OTHOUICHHC BCAaqHH, 6aH3KHX K yCHTpO- 
6e>KHOtt CHAC Ha BKBBTOpe H K CHAC THJKeCTH HB BKBaTOpe, qTO, KBK H3BeCTHO, HMCCT HOpH- 
40 K CiKaTHB. 

3aflMeMCH oiiCHKofi nopH 4 Ka BCAHqHH A„. Bo-nepBMx, i4o = l. sto CAe 4 yeT H3 3Ha- 
qcHHH Cqo, yKaaaHHoro b Ta6A. aa CTp. 509. Kpoiwe Toro, orcbmaho, /1i=0, h6o naqaAo 

KOOpAHHaTHblX OCeB B3HTO HaMH B HCHTpC MaCC ScMAH, H HOSTOMy C,,, = C]i = t/j, = 0, 
KBK 3TO BH4HO H3 (J)OpMyA (18). OcTaCTCH OJjeHHTb AHIUb HOpHAOK BeAHqilH A.,, A^, 4, 


TaK KaK K03({)(I)H!iHeHTbi c„k, d„k, BXOAaigHe b bth BbipaateHua, saBHCHT ot momchtuu 
Macc 3eMAH pasAHqHbix nopaAKoa, to no cyujecTBy aaa onpcACACHHa iix nopaAKa cacao- 
BaAO 6 h npHHXTb KaKyio-AH6o riinoTeay o pacnoAOJKCHUH Macc BHyTpn 3eMAH. OAHaKo 3to 
MOiKHo CACAaTb c 6oAbUiett yBcpcHHocTbio H npouge, HcnoAbsoBaB n3BecTHoe BbipaatcHiie 
AAH noTeHIJHaAbHOfl (pyHKJJHH OKaTOrO ypOBCHHOrO SAAHHCOHAa BpaigeHHH. rio CTOKCy, 
BHeuiHHH noTCHHHaAbHaa (pyHKijHH TBKoro aAAHHcoHAa BHOAHC onpcACAacTCH ero reoMCTpH- 
qeCKHMH napaMCTpaMH a » b, yrAOBO# CKopocTbio ero spaugeHHH m h BeAiiqiiiiofi aaKAioqcH- 
Hoit B HCM MaccH A/ H He Tpe6yeT aab cBoero onpeAeAenaa AaHHNx o pacnoAoateHHii sthx 
Macc BHyTpii BAAHHCoHAa. noTeHHHBA CHAbi TaatecTH W = fV 'j TaKoro baahh- 
coHAa HaxoAHM, eCAH AAa V npaHarb CACAywigee Toqnoe BMpaHienne (FlnueTTH, 19,38, 
CTp. 42), 




rAc Q onpeACAaeTca ypaBHcHHeM 

-^[(3-*-i*)arctgj-3j]=|f' , (23) 


a BeAHRMHa E naxoAHTca h 3 paBencTBa 




(24) 




(25) 


KaK H3BeCTHO reoHA Scmah AHuib HeaHaqHTCAbHO OTAHqaeTca ot tbk HaawBaeMoro 

VpU. np.ro»«e .K,6»ro ypo.e»»oro 

»AAHnconAa, H npoHSBeAeM yKaaaHHoe pa3Ao>KeHHe. 
ripHHaB BO BHHMBHHe H3BeCTHbie COOTHOUieHHa 


a‘^-b-^by\ 

^ BpeMCHHo o6o3HaqeHHe 




. (popMyAbi (22) Mo>KeM nanHcaTb 


rc tg £ — 


JL 1 

1 H- £2 


(26) 

(27) 

(28) 

(29) 


a HCKAK,qaa H3 (fopMVA (24) H (25) BCAHqHHy A, HaflACM 

P -i-£‘sin-v = ^Ml 

PaaAaraa b cootbctctbhh c nocACAH.iM cooTHouieHHeM BCA.iqHHy E no HeaeTHbiM ctc- 
noHBM k AO MACHa C k\ HOAyMHM 

E=k t ^2 COS' i -t- y’ cos- 'i (7 cos- 0 — 4) -•- 

I- COS" 0 (33 cos* V — 36 COS' V 8) ) 

noAbsyacb 3THM. Ha«AeM AAa BCAuaHH, saKAK>qeHHb.x b KBaApaTHbie cko6kh b ^op- 
mvac (28), cACAyioisHe BMpasKCHna c ToanocTbio ao k . 


rc tg £ — 




; = I -t- (cos^ V - 1) (I '1' - 3 cos' ' 


(31) 






- 11 cos* V -+- 6 cos® 0 — , 

y — -5- j fe* cos* i cos® 
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no 4 CTaBAHH BTH BbipaJKeHHH B (fopMyAy ( 28 ), rpynnHpya HACHbi oahofo nopBAKa h 
B occTaHaBAHBaa 3 Ha<ieHHe k no (popMyAC ( 27 ), HaftACM 

i If («- -f Q)'’--- - 

r*p P =: P „(sino) — aonaAbHwe cmepunecKne (pyHKUHH ot siny Aah « = 2 , 4 , 6 ... 

HanHa.eM "Xb Bb.pa*eHHe aah noxeHunaAa IV CHAb. TH..ecTH 

BCHHoro SAAHncoHAa. Bboah b paccMoxpeHHe sHaneHne 

BAAHncoHAa Wa H BcnoMoraxeAbHbie seAH-iHHbi /•„, p, anaAorHMHbie yKaaanHWM <J) p 

wyABM ( 7 ) H ( 8 ), noAynHM 


W = W,, (p pM,, 1 - fA, -H pM„ ■ 


-i-Ssp'-l, 


( 33 ) 


PAe B, ecxecxBeHHO onpeAeAaexcn xoft >Ke (fopMyAO# ( 11 ), kak h b 

3 eMAH, a BMpameHHB A., A„ A-.- • • bmccxo ^opMyA ( 15 ) hmciox CAeAywigHft npocxoM bha- 
A, = C,,P,„ A, = C,,P,„ A, = C.oPr,o, 
npHMCM Ko^(J)(t)H^HeHxbI Co,,, c^n, c,.o onpcAeAHioxcH no (popMyAaM 

= iViw )’ 

48,11 / ^ Q\ 

Cb„=— 9 AfV’ 

noKaabiBawnjHM, uxo nopHAKH aeAHMHH A 6 yAyx b ochobhom 

neHBM P A /*.' KpoMC xoro, cpaBHHBaa noAyiennbie peayAbxaxw c o 6 ishmh aah Scmah 
B biDaateHHflMH ( 11 ) h ( 14 ), mh bhahm, «»xo na oeigett (popMyAw aah W ncqeaAH Bce A, 
c HenexHWMH HHACKcaMH u, a B ocxaBiuHXCH A^ c qexHMMH HHACKcaMH n h 3 Bcex 2 /n 1 

KOadlCjlHHHeHXOB c,t H </,» COXpaHHCXCH AHUlb OAHH Ch„. 

mSo, oqeBH;!!HO, n^eAnoAaraxb, mxo Bce BeAHHHHb., HcneanyBiuHe b BHpa>KeHHH IF aah 
oeigero acMHoro BAAnncoHAa, 6 yAyx HMCXb AHUib cpaBHUxcAbHo neGoAbuiHe aHanenHH aah 

^^Irta ocHOMHHH cKaaaHHoro, oxkhhcm b o 6 isett qiopjyrAe ( 11 ) BNpaaseHHH As. A « t. a. 

KaK BHXOAHfflHe HB npCACAOB npHHHXOH XOHHOCXH. Ha OCXaBOIHXCH Bbipa^eHHfi A, H B, 
^Aei cqHxrxb BeAHHHHaMH Bxopopo HopHAKa, a /1,-MexBepxoro nopHAKa Ocxabhm xaKBce 
BHpaiKeHHe As h aah yAo6cTBa h oAHOo6paaHH nocAeAyio®Hx BUKAaAOK 6yAeM cnHxaxb ee 
bSSThThoH xpCTbero nopHAKa mbaocxh; bo3mo*ho, hxo ona oKa*excH eige MCHbuie. Coxpa- 
xlSTe in o6«hocxh ace h A*. xoxh MHorne na hhx Moryx oxaaaxbCH h MCHbme 
qexBepxoro nopHAKa. Sapanee ncKAioqHM AHUib Koa«p<l.HHHeHxbi ^21 " Ai KaK BeAHHHHb. aah 
3eMAH aaBCAOMo onenb MaAue, nxo noxaabiBaex nocACAHHH na <|>opMyA (21). 

TaK^ oepaaoM, b AaAbHeauieM mm 6 yAeM HMCXb abac co CAeAyw^HM BMpasKenHCM aah IF: 

(36) 


ir= IF« A -t-pMs-i-p^A-Hfij? *), 


PAe HHAeKCH y Bb.pa*eHHll, cxo«hhx npn paaAHMHHX cxenenax ?, ynaabiBawT nopHAOx hx 
walocTO Bce bhkabakh 6yAeM nponaBOAHXb, coxpannH cpopnaAbHo AHiob BCAHHHHbi 40 
qexBepToro nopHAKa mbaocxh. 

I .lAH noHKepa onpexeAHM o6q|ii« seUBoii baabhcom CMAynmmim napaweTpaMH (»oHroAOBiiH, W52. 

CTP 6^«=T3%2T-, a = l :V6, /ar=39 862 • 10>« c«=« ceK^^ oj^yAa noApaercH T.K«a_r„=. 

-a -» „„ yKaaaHBMM BMme n«A.n.». 

0'« ciri cea.-2, c.«, = — 110076 ■ 


§ 5. SeMBoft cfiepoHA, ero ypaBHCHHe b BeABBHHa, xapaKxepHayio^aH ero paanepu 

ripeACxaBAHH noxenjjHaA cham XHJKecxn b bhac (36), x. e. orpannqHBaHCb b paaAoate- 
HHH (11) AHUib OnpeACAeHHblM KOAHqCCXBOM qACHOB, MH XCM CHMHM aaMCHHCM CAOJKHyK) 
noBepxHocxb reoHAa Scmah HCKOxopofi 6oAee npocxoB (JinrypoB, coBnaABieigefi c reOHAOM 
AHUib c xoqnocxbK) 40 BCAHqHH nopHAKa KeaApaxa cjKaxHH. HaaoseM axy noBepxnocxb aeM- 
HHM cdiepoHAOM qexBepxoro nopHAKa. 4 ah noAyqcHHH ypaBHCHHa axofi nOBepxHocxn b c(|)e- 
pHqecKHx KOopAHHaxax npHMeHHM BbipaHseHHe (36) k xoqKe, naxoAHUjeftcH na noBcpxnocxH 
sxoro ccfepoHAa, x. e. hoaohoim IF=c IFq, qxo Aacx 

1 H- A«f -I- ^3?^ Aif H- fiop"^ = 1 . (37) 

OxcioAa BHAHO, qxo p OXAHHaeXCH ox eAHHHUbI Ha BeAHHHHH Bxoporo nopHAKa H BMUie. 
rioAoiKHB p = l I-S H npeHe 6 peraH BeAHqnHaMH BHiue qexsepxoro nopHAKa mhaocxh, hmccm 

1 -I- s A, (1 -I- 3s) - 1 - 43 - A, 1 - B, (1 - 2s) = 1 . (38) 

OiipeACAHB oTCioAa -s H yqnxHBaH (8), naxoAHM CAeAyroisee o6iHee BbipaatenHc aah 
paAiiyca BeKxopa r nauiero cipepoHAa: 

^ (1 A, - 1 - B, -iA,-t-A, - 2AI -H 3BI -t- A,B,). (39) 

noACxaBAHH cwAa BupaaieHHH aah B« h A„ no cpopMyAaM (11) h (15) h acabh hckoxo- 
pwe npeo6pa30BaHHH, noAyqacM BbipaHtenne aah r b bhac cyMMM ciJiepHqecKHx (JiynKUHR 

r = r„ I p,„, t- 2 2 


PAe KoatJxpHijHeHXH p„, h q,A- CACAyioujHM oepaaoM BHpa»aioxcH qepea panee BBCAeHHHe 
BPAHqHHM: 

2 8 2 2 24 , 

Pno = 1 • <- 3 ' 5 ~ 15 ^‘"^8 ““ 5 ^20 - 5 (‘^22 ■ ‘^ 22 ): 


P'A.= 


" 3 ' 17 ' 


' 2i’‘^28- 




P4» = ‘^4(> ' 35 '^' ~35’^‘^2o 35*^0 35 (‘^l 2 *‘ 

p,, = <p2, = 0; Pj-2 = C-w y '‘^2-2 Y ®20*^22> 722 — ^22 ‘ f *'*^22 Y 

P 3 , =C.„; 031 = ‘/si; P .12 = ‘^ 32 ; 032 =‘^. 12 ; P ;13 = CS 3 ; 0:13 = ‘^ 33 : 

2 12 . 2 , 12 j . 

p„=C„; 041=‘^li: ^42=^42— ^'^‘^22~35‘^2«‘^22- 04> — °42 3$ '®22 35 ‘^20° 22- 

P43 = ‘^4:l‘> 743 =‘^435 P44=‘^44~35(®M“‘^); 7*4 = ‘^44 ~ 35 *^22^22. 


( 41 ) 


ypaBHCHHe (40) h npeACxaBAHex co6o» ypaBHCHne b c^epnqecKHX KoopAHnaxax paccMa- 
xpHBaeMoro hamh acMBoro cipepoiua. 4 ah xapaKxepHCTHKH ero iliopMH aoabcbh 6bm, naaecxHH 
aHaqCHHH BXOAH®HX B BHpaaSCHHH (41) BeAHqHH Cjf, H 5 . B AKAbBelmeM CyACT HOKa- 
aaHo, KaK mojkmo onpeACAHXb bxh BeAnqnaM na Ha6AioAeinifl chah XHJKecxH Ha aeMHoS 
noBepxBocxH. Mxo xacaexcH BeAHqnMH r,. ohb xapaitrepHayex paaMepu Hamero c^epoHAa 
H MtaqeHHC ee He MOJKex Shtb noAyqcHO xoAbKO Ha AaHHHX o rpaBHxaBHOHHOM noAC 4»eMAB. 
^AH ee onpeACACHHH Heo6xoAHMo HMCxb xaiUKe AaHHNC o peayAbxaxax acrpoHoMO-reoAcaH- 
wcKHX pa6oT Ha aeMHoft nosepxHocTH. HaH6oAee yAo6Ho c aTO« HCAbio HcnoAbaoBaxb 
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„ 3 BecTHoe noHHTHe o6 o6iHeM scmhom 3AAHncoH4e, MeTO^i- '"JctZIIZ 

KOToporo H3 pesyAbTaTOB rpaBHTauHOHHHX H acTpoHOMO-reoAesmecKHX pa6oT AOCTaxo 

npeXoAO^HM, OTO hbm yaie HasecTHH .(popMa h pasMepw 
coHAa T e ero ciKarae a h noAyocH a h 6. HanoMHHM, bto hchtp axoro BAAHncoH^a 
coBMAaex c HCHxpoM Macc 3eMAH, MaAaa ocb — c ocbio spaiseHHH 3eMAH, a 
ero MaKCHMaAbHo coanaAaex c noBepxHocxbio reoHAa 3eMAH. B aaiueM npH6AHJKeHHH hocaca 
Hee ycAOBHe, OHeBHAHO, aoabjho oxHOCHXbca k nosepxHocxH ynoMBHyxoro seMHoro c(pepoHAa. 
ypaBHCHHC o 6 igero acMHoro aAAHncoHAa 


B c(I)epHaecKHX KOopAHHaxax, c xoHHOCXbio ao aeAHHHH KBaApaxa OKaxHH, mojkho iipeAcxa- 
BHXb B BHAC . , 

f = 5 [^00 P20P20 (sin ^40^40 sin v)], (43) 

2 _ 7 _ 2 _ 17 _ 12 , ^AA^ 

/»oo = 4 3 21 ’ 35“' ^ ^ 

CocxaBHM xenepb BwpaaieHHe aah paccxoBHHK N BAOAb paAHyca BCKXopa Men^y i.oaepx- 
HocxbK) aeMHoro ccpepoHAa (40) h noBepxHOCXbw o6iaero aeMHoro aAAHncoHAa 

N^r-r = (r„poo - fiPoo) H- {r,p.,o - «P2o) P20 (sin -i) •- (ro^o - P40 (sin 'i) ♦- 

-I- j(p22 cos 21 -t- <7,2 sin 21) P22 (sin 4-) -+- 2 2 ^ 

MaKCHMaAbHoe coBnaACHHC yKaaaHHWX Aayx noBepxHocxeft xpe6yex MtiHHMyMa aah cyMMW 
KBaApaxoB 8XIIX paccxoHHuft, x. e. aah BeAHinHw 

a = J mds = 4r {{r«p„<, - -t- ]- (roP2« - bp.J H (eeAHHHHb. BHcmero nopnAKa) • 

H-(BeAHHHHbi, He C 0 Aep>KaiHiie napaMexpoB aAAHncoHAa)| , (46) 

noH noACiexe Koxopon HHxerpaA aanx no noBepxHOCxn eAHHH-iHO» ctpepbi h MCiiOAbaoBaHw 
H3BecxHMe CBOficxBa cfepHHecKHx (pyHKHHfl. B cooxBexcxBHH c AByMH napaMexpaMH b n a, 
OnpCACAHIOffiHMH 06lSHtt 3eMHO» SAAnnCOHA, yCAOBHH MHHHMyMa lI»yHKUHH Q 6yAyx 

= f^ = 0, (47) 

db 'do. 

MXO noCAe cooxBexcxByio®HX bhrabaok hphboahx k CAeAywujHM AByM ypaBHeHHHM: 

To (1 -+-|- I n ^20 — 4*^10 y ® 15 15 “ 15 

V 3 15 / ^43^ 

r„(l 5 — j Cjo — f — 4 ‘^lo— ^(*^12 T * 35 “"35 == 

1 Cm., nanpBMep, npeAMAyig"® pa6ow aeropa (JKoHroAOBHH, 1952, 1956 1. 


4eAH OAHO ypaBHCHHC Ha Apyroe, HCKAfonaeM CHanaAa BCAHHHHbi 7-0 h h h3 noAy«CHB- 
erocH paBCHCxBa mcxoaom nocACAOBaxeAbHbix npH6AH}KeHHa naxoAHM cACAyroigee cooxho- 


4— T( 4 -<-‘^y, 


j AK)6oe H3 ypaBHCHHS (48) Aaex 
r f-i 12 24 

A — 35'^ 35 


PaBCHCXBO (49) He Aaex aah onpeACACHWH (pHrypu acMHoro ccpepoHAa KaKHX-AH 6 o hobmx 
A aHHwx, xaK KaK CHtaxHe o 6 igero aeMHoro baamhcohab a xaK aie onpcACAHexcH no AaHHHM 
o BHeuiHCM rpaBHxaHHOHHOM noAe 3eMAH, KaK h BeAHHHHw, cxoHigHe b npanoft lacxH 
paBCHCXBa. Ecah aah oahoS h Apyroft aaAanH HcnoAbaoBan xox jkc rpaBHxaHHOHHwfl Maxe- 
piiaA, xo paBCHCXBO (49) MOHiex Aaxb AHuib AonoAHHTCAbHbia KOHxpoAb CAeAaHHwx pacnexoB. 

PaBCHCXBO (50) Hrpaex Baamyio poAb b paaenpacMOM Bonpoce, xaK KaK Aaex npocxoe 
cpeACXBO aah onpeACAeHHH BCAHiHHbi r^, xapaKxepHayroigea pasMcpw acMHoro c^epoHAa, 
CBHSbiBaH ero onpeACAenHUM o6pa30M c MaAoa noAyocbio o6iBero aeMHoro aAAHncoHAa b, 
onpeACACHne KOXopoB no peayAbxaxaM rpaBHMexpHHecKHX h acxpoHOMO-reoAcaHqecKHX 
pa6ox He npCACxaBAHex npHHJiHnHaAHbbix aaxpyAHeHna. FlpaKXHMecKoe HcnoAbaoBaHHe 
paBCHCXBa (50) 6yAex BHHCHeHo AaAbuie b § 7. 

§ 6 . BfaipaHceHHe aa» cham TaacecTH Ha seHHOM c^epoHAe 

rioAbayncb BwpaaseHHeM aah noxeHUnaAa chah XHJKecxH W b (pynKUHH ctpepnqecKHX 
K<iop4HHax (36), HOAyqaeM aHaneHne chabi xH>KecxH g no <})opMyAe 

g = \^ s]^-gz-^-8'i > (^^^ 


dW _ i ow I "w 

gr~Jir, — yyjT’ ^i—rcos4- di 

cyxb iipoeKUHH aeKtopa chan XHwecxii Ha ocn C(pepHqecKHX KoopAHHax P, 1. 

ripoACAaB yKaaaHHNe BNKAaARH, npHHHB bo BHHMaHne, nxo na (popMyAW (8) c 


II yqHXNBaH o6o3HaqeHHe gy, BBCACHHoe (popMyAoB (7), noAynHM aah Aio6oa xohkh 1 
Ha cipepoHAC CACAyioiHHe BupajKeHHH: 

g,. — — go (f ‘ 3442?* 4i43?® -t- 5A,f — 2^2? ~‘), 


g, = S. f‘ -** T f‘ T p‘) 


rioAOxaBAHH cwAa aHaneHHe ? aah noBepxHocxH cipepoHAa no ipopMyAe (39), 
AAH XOHKH, ACHtaBaea Ha noBepxHocxH cipepoHAa, 


= 3A^ - 5Al - 5B| - IO.42S2], 





no4CTaBAfl« STH BupaaieHHil b (popiayAy (51), noAy^HM c npHHaToJf toihoctbio aah chaw 
T fliKCCTH g Ha cepepoiMe CAeAyioigee BwpaaseHHe: 


^ = ^,[1-+- A — 45,- 

1 /dA-iX^ dA-, 


- 2A^ -I- 3^, — 5^:] — 5Bl — \0A^B. -i- 


2 \o^} 


d'Jj 2\0^) 




(56) 


Bcah^hhu, CToaigHC b npaBofi qacTH (popMyAw (56), hbahiotch 4)yHK}iHHMH reoijeHTpn- 
qecKHX Koop^HHar 'i h /, yKaawBaioiijHx HanpaBACHHe pa^iiyca BCKTopa, npoBCACHHOro h 3 
^eHTpa Macc Scmah b AaHHyio To^xy na reoH4e. ,4 ah bobmojkhocth npaxTHHecKoro HcnoAb- 
30BaHHH BwpaxieHHH (56) Heo6xo4KMO npeo6pa30BaTb ero ot ctfepHMecKHX KOopAHHar 
K acTpoHOMHHecKHM KoopAHHaTaM H A, onpeAeAHtoujHx HanpaBACHHe HopMBAH K reoHAy, 
ii6o H3 HenocpcACTBCHHWx Ha6AiOAeHHii mw onpcACAHCM hmchho bth KoopAHHaTW b nynKTax 
OnpCACACHUH CHAW THHteCTH g. 

yxaaaHHoro npeo6pa30BaHHa Heo6- 
xoAHMo cHaiaAa HaHru BwpaxiCHHe aah paa- 

HOCTCfl 'f y H A — /. ^erKO nOHHTb, HTO 

STH paaHocTH 6yAyT aasHccTb ot tcx nte 
napaMCTpoB c„t, KOTopwMii onpcAc- 

AflCTCH (j)opMa acMHoro ctpeponAa, h hc 
6yAyT aaBHccTb ot bcahhuhw r,„ onpcAe- 
AHioufeii ahhcShwc pasMcpw C({)epoHAa. 
4 ah nOAyHCHHH HCKOMWX COOTHOmCHHfl Hafi- 
ACM cHaaaAa BwpajKCHna KocHHycoB yPAOB, 
KOTOpwe BHeuiHHfl HOpMaAb n K CCpepOHAy 
cocTaBAHCT c HanpaBACHHCM oceK ccpepHMe- 
CKHX KOOpAHHaT ?, y, /, — KaCaTCAbHWX K 
COOTBCTCTByiOllJHM KOOpAHHaTHWM AHHHHM 
ccpepuMccKHx KoopAHHaT. riycTb Ha Bcno- 
MoraTCAbHo# c(J)epe (cm. pHcyHox) Toaxa Z 
cooTBCTCTBycT oCH OZ, HanpaBACHHoii no 
OCH BpaigeHHH ScMAH K CCBCpy, TOHRa 
r paAHycy BCKTopy, hah HanpaBAcHHio nepBo# och c^epHaecKiix KoopAHHaT, TOHKa.:- 
BTopotocH,ToqKa/-TpeTbeaocHH,HaKOHeH, TOMKan -HanpaBACHHio BHeuiHe« HopMaAii k 
c^epoHAy B AaHHOM nyHKTC. 

Ha c^epnqecKHx TpeyroAbH.iKOB nZr, nZZ, nZl, HaaeCTHwe bcahhhhn CTopoH h yrAOB 
KOTopwx noMcacHw Ha pHcynxe, noAynacM hckomnc KocHHycw yrAOB cos(/», ?), cos(iJ, i), 
COS(«, 1) H COOTBCTCTByiOIIJHe npOCKHHH BCKTOpa CHAW THHCeCTH Ha OCH r, Z, I 



CpaBHHBaa 


g,~-~gcos{n, ?) = — ^ [si n o sin y i- cos o cos y cos (/ — X)], 
Si~~S cos («. y) = ~ ^ [sin y cos y ~ cos y sin Z cos (/ — X)], 
Si— 8 cos (n, () = — ^ [ — cos y sin (/ - X)]. 


( 57 ) 


» n . ' ^ BbipaSKeHHHMH ( 55 ) K npHHHMafl BO BHHMaHHC SaBHCHMOCTb 

8 I* 8 ni 4 aHHyio <])opMyAofi ( 56 ), noAyqacM c npuHsiTofi ToqHocTbio 


,S (/ - X) = 1 -I- i I __ 1 

2 \ dZ I 2 2\Al ) '■ 


y COS y -4- cos y sin y cos (/ — X) = - 


n(/-X) = 




dZ 


t 

* ^ ■ 


( 58 ) 


5/1,^ 


Ma aTHx BwpaMtcHHfi CACAyioiaHM oSpaaoM mojkho noAyHHTb hckomwc paanocTH y — y 

H X /, KOTOpwe HaaWBaiOTCH TaKXte a6cOAK)THWMH yKAOHCHHHMH OTBCCHWX AHHHft Ha 

ccpepoHAC. yMHOHtHM HcpBOc ypaBHCHHC (58) Ha sin 'i, BTopoc ypaBHCHHC Ha — cos i h, caojkhb 
H x, noAynHM 




dA-2 1 [dA^ 




- vr — - sec- 'j Sin y - 

‘J 


1 iA. , 


ay 


- MO/KHO HaniicaTb 


Tax KaK npH MaAofi paanocTii yrAOB y- 

'j — Z — (sin y — sin y) sec y i- (sin y — sin 'i)- tg sec- ’y . . . , 
ro, ynuTbiBaa BwpajKeHHe (59), noAyaaeM 


5 , 




(59) 


(60) 


(61) 


Ha TpcTbero ypaencHHa (58) HaiiACM a Tax xax STa BCAHHHHa, oneeHAHo, BToporo 
nopHAxa, TO c npHHHTOtt TOHHocTbw AocTaTOHHo aaMeHHTb CHHyc ee caMHM yrAOM, a mho- 
AJHTCAb cosy cosy, COXpaHHH B HeM AHUIb BCAHHHHW BTOpOTO nOpHAKa, npeACTaBHTb B BHAe 

cos y COS i = cos'- y [cos (y — y) — sin (y - - y) tg y] = cos- 'y j^l h ~ 


ripHHHB aTO BO BHHMaHHe, ACTKO nOAVMaCM 

i){A..-^A.^ ^ A^- 2 Az] 
('a — /)cos-y=^ - ■ 


(63) 


CjDopMyAw (61) H (63) noxaawBaioT, uto pasHOCTu y — '* ^ coAcpixaT BeAHHHHW 

BToporo nopsAxa mbaocth h Bwuie. FloaTOMy npii npeoepaaoBaHiiH paaAHHHWx BwpaHteHHii 
OT cqiepimecKHX xoopAHHaT x acTpoHOMHMecxHM mohsho bo Bcex HAenax xpeTbero h qeTBep- 
Toro nopflAxa maaocth npocTo aaMeuHTb y Ha y h / na X, a cooTBeTCTByroigHe npeo6pa3o- 
BaHHH Heo6xOAHMO CACAaTb AHUIb B HAeUaX BTOpOrO nopHAXa MaAOCTH, npHMeM 8TH H3Me- 
HeHHX 6yAyT BeAimnnaMH ncTBepToro nopxAKa. OeoananHM b o6igeM bhac Taxofi hack BTo- 
poro nopnAxa b bhac F.,{Z, 1). Ho CTpoxe TeHAopa noAynaeM ♦ 


FAz, /) = ^(?, >•) '-(v -?) 


<lF.,{r, A) 




dF.i r, '■) 


(64) 


Bo BXOAHijSHX cioAa paanocTux (y — y) h (/ — X), oicshaho, AocxaTOMHO coxpaHiiTb 
AHUIb HACHbl BTOpOrO HOpBAKa, T. e. COrAaCHO (pOpMyAaM (61) H (63) npilHHTb 


npHMeHHH Tenepb yxaaaHHoe npeoSpaaoBaHHe k HAeaaM A^ h ctoh^hm b KsaApaT- 

HHX cKoexax, paseHCTsa (56), noxynacM aah BUpasReHna cham thjkccth na ciJiepoHAe g 
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CACAywaee OKOHqaTCAbHoe BwpaaseHHe, ace qACHw KOToporo co 4 ep}KaT AHUib acrpoHOMH- 
qeCKHe KOOp 4 HHaTbI o H X: 

^ [l -I- — 45 , -H 2 As -i- 3 A, — 5 Al — 55 | — \ 0 A^B., -t- 

no4CTaBAflH ci04a BbipaateHHfl 4Aa B., a A„ii no (popMyAaM ( 10 ) h ( 14 ) h 4eAaH hckoto- 
pbie npeo 6 pa 30 BaHHa, noAyqaeM BHpaaieHHe 4AH g b BH4e cyMMH cqiepnqecKHx (pyHKUnii 

g = gfi jooo ^ (o«i- cos H- b„t sin fcX) P„* (sin <5)|, ((>7) 

r4e KoatJxfHiiHeHTbi o„t ii 6„v CAe4y!0igHM o6pa30M Bbipa)KaH)TCfl qepea panee BBeACHHbie 


0 . 2 \—b.,i 0 ; (In C,, y CC20 - y C2(,C22; ^22 “22 -j -J 

03p=2c3„; Oj, =2c3i; 631 = 2c/:,,: cc3., = 2 c 32 ; /»32=2c/ 3,; 033 = 2033; />33 = 2c/:,,,: 


ci4,=3c4j; />4 i = 3c/4,; 043 = 3042 i 


; />42 = 3c/,2-4-„f oc/„2 — ^rOjnc/j.: 


0,3=3043; A43=3c/4,; O44 = 3 o„ — ^(0^ — £^2); /'44 = 3<744 — yyOjjC/oj. 


§ 7. OnpeAeACHHe napaHexpos noxeagHaAa aeuHoro npHTflaceEHR hb peByAbraxoB 
Ha6AioAeHHft H pKOHEaxeAbHoe BupaaceBBe sxoro noxeHgaaAa 

KaK yjKC 6 hao ynoMSHyro panbuie, b nacToaisefi pa 6 oTe HMecTca b BH 4 y onpeAeACHnc- 
napaMBTpoB, xapaKTepH 3 yio®Hx noxengHaA acMHoro npHTfl>KeHiiH hb peayAbTaroB onpeACACHHa 
CHAN THJ^ecTH Ha BeMHofl noBcpxHocTH. llpH STOM 6 y 4 eM npcAnoAaraxb, hto npeABapHxeAbHo 
Ha ocHOBaHHH MaxepnaAa o MHposofi rpaBHMexpHHecKolt c-bCMKe noAyqeHo paaAOHteHHe chaw 
TSUKeCTH B pH 4 HO CCpCpHHCCKHM (pyHKgHHM BH 4 a 

g = 44oo-t- 2 2 (•^ntCos/i:X-t-5„tsinA:X)P„j (sin&), (69) 

r 4 e <p H X acxpoHOMHHecKHe KoopAHHaxH. 

Ecah 6n Bca noBepxHtcTb Scmah 6NAa cnAouib noKpwra rpaBXMexpHMecKHMH Ha6AK)- 
4eHKHMH, TO noAyqcHHe anaqeHHB aio6nx KoacpcpiigHeHTOB pwa (69) nponaBOAHAOcb 6 n 
npocTO H HeaaBHCHMO 4pyr ox 4pyra. 9xo paaAojKeHne momcho 6nao 6u c4eAaxb npaicxH- 
qecKH 40 ak)6o 8 HiCAacMoft rapMOHHKw n. 4ah HaiuHX gcAcB mohuio 6nao 6h HcnoAbaosaxb 
AHHIb HanaAbHUe BACHH XaKOrO paaAOHJCHHH 40 n = 4, B COOXSeXCXBHH C BBCAeHHNM BHUie 
noHnxBeM o aeMBOM cq>epoH4e qexBepxoro nopa4Ka, h oxKHHyxb b paaAOHieHnn (69) ocxaAb- 
Hwe HACHH KBK BHXOABfflHe 38 HpCACAN HpHHJrTOfl XOBHOCXH BN«IHCAeHB». 


04HaKO B 4aHHoe speMH MHpoBaa rpaBHMexpHqecKaa CbCMKa eiije OHCHb 4aAeKa ox 
cnAouiHoa cexH, xoth 6 n h pe4K0 pacnoAOiKeHHMX nyHKxoB. OrpoMHwe npocxpaHCTBa acM- 
Hoft noBepxHOCTH, oco6eHHO noBcpxHocxH MHpoBoro OKeana, eige coaepuicHHO rpaBHMexpH- 
qecKH He o6cAe40BaHN. FIoaxoMy b 4aHHoe BpeMa onpeACACHHe 4ajKe He6oAbmoro hhcas 
K oacpcpHgaeHTOB pH4a (69) npe4CTaBAHeT anaqHTeAbHbie xpy4HocxH. BKAioqeHHe b paaAOJKCHHe 
rapMOHHK BHcmero nopH4Ka He onpaB4NBaexcH HaAHqneM HMeio^erocH MaxepnaAa h Moacex 
4a2Ke BHecTH 4onoAHHTeAbHwe HCKaateHHH b KoacpipngHeHTU nepBwx rapMOHHK. BepoaxHO, 
HanCoAee pagHOHaAbHO npn xbkhx o6cxoHTeAbcxBax b paaAonteHHH (69) orpaHHHHTbca AHUib 
HACHaMH 40 0 = 4 B cooxBexcxBHH c npoH3Be4eHHoa aaMeHofl to^hoM (purypw reoH4a aeM- 
HeHUM c(J)epoH40M qexBepxoro nopH4Ka. OcxaBuiHeca KoacpcpHiiKeHTbi b xbkom paaAoaieHHH h 
6y4yT e4aHOo6pa3HbiM o6pa30M cooxBexcxBOBaxb HMeioujeMyca HaAMUHio 4aHHNX o rpaBH- 
MexpHoecKOM noAe Scmah. 

Kax 6w xo HH 6 wao, 4 ah 4aAbHeamHx npHAomeHHfi cAe4yex npHHaxb H3BecxHHM paaAo- 
HteHHe (69) 40 sHaneHHH n = 4. Taxoe paaAOjxeHHe He 4 oa>kho co4epiKaxb rapMOHHKH nep- 
Boro nopH4Ka, x. e. Koa^xpHgHeHxoB i4ii, B^, aah uero 4eAaeTCfl Heo6xo4HMoe ypaa- 
HHBaHHe HCXO4H0ro rpaBHMexpHqecKoro MaxepnaAa (/KoHroAOBHM, 1952, exp. 78); KpoMe xoro, 
B axoM pasAoateHHH mohcho c npHnaxofi xoMHocxbio aapanee noAOHtHxb /42i = 52i = 0, kbk 
3X0 cAe4yex hb peayAbxaxoB Ha6Ai04eHHfi Ha4 HaMeHeHHCM uiHpox. 

TaKHM oepaaoM, 6y4eM npeAnoAaraxb, nxo mw hmccm paaAOHieHHe (69), 4 ah Koxoporo 
HaaecTHbi hhcackhnc BHaqeHHH Bcex 20 ocxaBuiHxca KoscpcpHgHeHxoB naqaAbHwx rapiwoHHK 
40 0 = 4. 3x0 HMCHHO H HBABCXCH XCM OCHOBHMM MaxepHaAOM, KOTOpwft CAy>KHT 4AH OnpC” 
4eAeHHH HCKOMbix HapaMcxpoB, xapaKxepHayioigHx noxcHguaA aeMHoro npnxHHieHiJH. CpM- 
HHBaH Me5K4y co6oa KoatpcpHgHCHXM paaAOJKeHhtt (67) h (69), noAyqaew nepswe 20 h 3 22 
ypaBHeHiiM chcxbmn (70).' 4Ba nocAe4HHX ypaBHeHHH axofl CHCxeMW cooxBexcxByioT panee 
npHBe4eHHMM COOXHOUieHHHM (7) 4AH BeAHqHHW 0 H (50) 4AH CBH3H MBHCAy Tq H MaAOM 
noAyocbK) oeigero aeMHoro 8AAHncoH4a 6, noAyqaeMofi h 3 peayAbxaxoB aexpoHOMO-reoAe- 
aiiqecKHx pa6oT Ha MaxepHxax. CncxcMa 22 ypaBHeHHS (70) co4epa4HX, xaxHM odpaaoM, 
22 HeH3BecxHwx, a hmchho: 19 KoacpcpHgHenxoB h c/„t h xpu BeAHqHHw o, g„, /•(,. 

CucTCMa ypaBHCHHfl 4 ah onpe4eAeHHH napanexpoB noxcHUHaAa 
acMHoro npHXfljKeHiiJi 


6) — g^Csot 

7) /43j=^o2o3„ 

8) ^31= g,^3i, 

9) 4432 = Po2cs2. 

10) Bs3=g^3i, 

11) ^3S=^«2Cs3, 

1 9t« 20 ypaBHcHHft coatiaAaioT c yp«BBeBBHitn (59), noAyqen 
R XpaMOB, 1936), ec.\B b nacACABRZ noAOBBTb C 2 i=rfj, =0. 


B ynoMBByroH y*e pa6oTe (HyMepos 




12) B^=.g„2d,,, 

13) /l4i = iro3c«, 

14) B,, = g,3d,„ 

15) = go (3 c 42 h- ^ '7C.,,, — ^ cg^coj) , 

16) B,,=^go(3d,,-*-±>;d^-^^c,od,^. (70) 

17) ^43 — 5'o3*^J3i 

18) B,, = go3d,,, 

19) ^« = ?o(3-«-i%^ 

20 ) 5,4=.?o(3^M-ic33rf:.3), 

21 ) '^ = y • J;, 

nn\ L (i 12 „ 24 1 „ 72 , 72 \ 

22 ) A — r„^l -i-c.o gj-J - 35 - 5 c,„ i . 

PeiueHHe STofi CHCTeMU ypasHeHufi Heo6xo4HMo npoHsao^HTb MeT040M nocAe4f»BaTeAb- 
HNX npH6AH>KeHHS. Mo>KHO 8TOT npOHCCC BbinOAHHTb CACAVIOIIJHM o6pa30M. 

npe}K4e Bcero coctbbhm 19 BCAHqHH 


■^00 ’ 


_Bui 


(71) 


Pa34eAHB HCTBepToe h nHToe h3 ypaBHeHHtt (70) Ha nepaoe h3 hhx, hmccm c roquocTbio 
40 BCAHqHH BToporo nopB4Ka c.j.^ = ~2-j « d^ = ~„.,, a CAe40BaTeAbHo, c TOuHocTbio 40 se- 
AHqHH 4-ro nopH4Ka 

c.;., <7|„ = T^,, -+- 7:%, H c'i — d'i, = -z'i, — 

Pa34eAHB BaTCM BTopoe h3 ypaBHcHHM (70) Ha nepBoe, Haa4eM, npHMeHHH MeT04 nocAe4o- 
BaTeAbHbix npH6AHa«eHHa, CAe4yioiaee BbipajKeHHe o,,, c noAHoa npHHBToB ToqnocTbio: 

o-^(-5=^--y. (72) 




Tomho TaK Hie, paa4eAHB Tperbe ypaBHCHHC (70) na nepaoe h3 hhx h npHHiiB bo sHiiMa- 
Hue Haa4eHHoe Bbipa>KeHHe (72) 4AH Cjo, HaB4eM aHaAornqHoe BbipanteHHe 4Aa 

_1_ 40^., 72 66 ,132 , 

<^40 — 3 -40 ■ ' 3 ^ 7 ' -20 35 -i'* ' 35 ( “22 ' ■■22). (73) 

Onpe4eAJia Henocpe4CTBeHHO h 3 nepBoro h nocAe4Hero h 3 ypasHCHHa (70) " ''o « 

npHHXB BO BHHMaHHe BbipaHtCHHe (72) 4AH Cjii, HaX 04 HM 


A ri 8 . . ^24 




(74) 


no4CTaBAaH 3TH SHaqcHHfl 4AH ^0 H '■u B Bbipa*eHHe 4AH T B npe4nocAe4HeM h 3 ypaane- 

hhB (70), Haxo4HM 

W 

BeAHHHHa c H 40 AJKHa 6biTb pacqHTaHa b nepByio oqepe4b no 3 toB (popMyAe, 

TBK KBK oHa BX 04 HT BO Bce npe4bi4yioiBHe $opMyAbi. 

no4CTaBHB Tenepb b HeTBcpTyio h nnTyio h 3 tpopviyA (70) BeAHHHHy go no cpopMyAe (/4) 
H c .,0 no <j)opMyAe (72), naxoAHM 

, + '#.)• (78) 

4ab ocTBAbHbix napaMCTpoB anaAOrHqHbiM o6pa30M noAyqaeM c toB nee TOHHOCTbto 

1 1 j —1 . —1- . 

C3o = -2 "fno; C3, — y T31; dji— 2 '-31. C32— 2 


»32 — 2 "32 




j “ 33 : C 41 — 3 'f4i: 


<742 — -3 "42— 7 '»"22 *-35 

2 1 — 1 - - 
‘^3 — J "43’ *^44 ~ 3 ‘ 44 70 ( 


< 7,4 = f - 4 


(80) 


SaMCTHM nonyTHO, hto onpeACAenne yKaaaHHbix HenaBecTHNX h 3 CHCTeMH (70) 4aeT 
TaKHte B03M0MtH0CTb noAyHHTb npocTO BCAHqHHy MaccM 3eMAH H 3HaqeHHe noxeHHHaAa chaw 
THH tecTH na noBcpxHOCTH reoH4a 3eMAH no (popMyAaM 

fM=gorl, 

cooTBexcTBeHHO c (popMyAaMH (7). 

Kor4a noAyqeaw anaqeHHH yKaaaHHWx Bwuie napavexpoB, OKOHqaxeAbHoe BwpajKeHHe 
iioxeHHHaAa aeMHoro npHxa>KeHHH y4o6HO npeAcxasHXb b CAeAyw®®” bhac; 

/V = (y{li [c,,„ Pio ( sin .)) 4- (c,„ cos 2<rp. - ■ d^ sin 2trp.) Pa (sin ii)] -i - 

H (y y [cjiiPao (sin S) i (c^, cos — </„ sin <rp. ) Pj, (sin >^) 4- 
4 (c.j., cos 2fr|.. — sin 2/rp.)P32(s'‘*4^)'*^ 

4 (c.a cos 37rp. -- rfss sin 3trp. ) P 33 (sin S)] -4- 

I - [c 4 „P 4 „(sin ^) 4 - (c^, cos 7rp. — di\ sin trp. ) P,i (sin ii) -4- 

4 (c,, cos 2trp. — d^, sin 2 /rp. ) P 42 (sin S) -f- ( 04 ^ cos 3<pp. — dt, sin 37rp. ) P^:^ (sin ^) -4- 



3to BMpantcHHes AerKO noAyuaeTCH h3 (36), ccah noAOSKHTb b hcm 5, = 0, noAcxaBHTb 
W^=^— H npHHHTb BO BHHMaHHC BHpajKCHHfl A, A 3 , A ^OpMyAC (14). KpOMC TOrO, 
BMeCTo'“c$epH.eCKHX KOOp4HHaT, UIHPOTW •!< H 40 ArOTb. I (CCT OT 

K BOCTOKy), n04CTaBAeHW cooTBeTCTBywigHe hm SHaHCHHa ^ dioDMVAaM 

Hbix KOop4HHaT, CKAOHCHHH H rpHHBHnecKoro ypAa /rp. (cueT K 3ana4y), no .popMyAaM 


§ 8. OnwT onpeAeAeHHH ihcachhmx sHaiCHHfi Koa«|)$HgHeHTOB ^opsiyAbi (81) 

4aH 3TOli UeAH HCnOAb3yeM paSAOSKCHHC CHAW TBSKeCTH, KOTOpoe 6bIAO nOA^CHO 

B 04H0ft H3 npe4bi4yiBHx pa6oT asTopa (JKonroAOBHU, 1952). 
pa3AO>KeHHH, a xaioKe cBeAeniia o MaxepnaAax MHpoBoii rpaBHMexpimecKoft 

WHHH Koxopbix OHO HGAyieHO, no4po6HO H3AO>KeHbi B yHOMHHyxoH pa6oxe. HH>Ke npHBO- 
4HXCH IHCAOBHe 3Ha>!eHHfl KOBIpCpHHHeHXOB A,,i H B paaAOHiCHHH CHAW XHHjeCXH no C(|)e 

pHnecKHM ^.yHKHHHM 40 HCXBcpxoro nopa4Ka na f 

npH BXOM B3axbi peayAbxaxw Bxoporo Bapiianxa no4 Nfi 14 h 3 xa6A. 7, 

Ha*^cxp. 50—51 Bxoa pa 6 oxbi. 3 xox hmchho peayAbxax Bw 6 paH naK HaH 6 oAee aepoHXHwft 
H3 xex peiueHH«, b Koxopwx paaAoaiCHHe npon 3 B 04 HAOCb no c^epnqecKHM q)yHKHHHM xoabko 

KM^e^xoro, b ^aHancHHe Aoi noAyneHHoe b yKaaaHHOM peuieHHH 1952 r., bbo4hm 
xenepb nonpaBxy, paBHyio — 12 mfa, c ueAbio BoaMOHiHoro HcnpaBAenna ynoxpe 6 AHWUjeacH 
40 CHX nop noxC 4 aMCKofl chcxcmw b cooxbcxcxbhh c peayAbxaxaMH coBpeMCHHWx a 6 coAioT 
HWX H 3 MepeHHB CHAW X>I>KeCXH.’ 


npHHHB, KpOMC XOFO, 4AH o6lSerO BCMHOrO 3AAHnCOH4a SHaqeHHH 

5 = 6 378 070 M, x — l : 296.6, 

a 4AII yrAOBofl CKopocxH BpaigeHHH Scmah b 1 cck. cpe4Hero bpcmchh 3HaqeHne 


H, npoH3Be4a see pacnexM no ipopMyAaM (71)-(80), noAyqnM CAe4yK)isHe oxoHqaxeAbHwc 
peayAbxaxN. 

1 R jAHRoe BoeMR etne bct bosmoxhocth noAyMHTb OKOHRaTCAbHoe AHaqeHHc sToft nonpaBKR. tar krk 
eme ne o6mHfi aBaAHS Bcex npoBSBexeBBHX aab BToro RAMepcBBft, a BeROTopwe a6coAioTBbie onpe- 

^ARBR R rnaBHMeTDBqecKHe csaaR b pasBUX CTpanax e^e Be BBOABe saKOBReRU bah Be ony6AHR0BaHbi. 
Rrawo»Ho w Ba npeACTOBme* b 1957 r. cbeaxe MeautyBapoABoro reoAeaRRecRoro B re<Rl.H3RRecRoro coioaa 
^ler «e npBBBTO BexoTopoe pemeBRe o6 bto8 nonpaBRe. VRaBaBBaB b texcre npeABapRTCAbBaR BeABRBBa 
— 12 MTA npMCWBABeT ORpytAeBBoe cpeABee sRaReBRe rb BasecTHUx b abbroc speMB oTAeAbBHx bhboaob. 


D nponecce BwqucAeHHH noAyqcHw xaK/Ke CAeAyroigwe BeAHRHHw: 

'7=^171889 10 % = 984 293.9 MPA, ir„ = 62 636X10'^-^ . 

rioAyqeHHwe peayAbxaxw ne Moryx npexeHAoaaxb Ha fioAbiuyio xoRHoexb. Ochobho# 
npHquHoB axoro hbahioxch orpoMHwe npo6eAw b mmpoboH rpaBHMcxpHqecKoB cbCMKC, 
Ha Koxopoil oCHOBaHo HcnoAbSOBaHHoe 34ecb paaAojKeHwe chaw xanteexH. BoAbuine npo- 
cxpaHcxaa MHpoBoro oKcana, a xaK>Ke maxepHKH b ioh^hom noAyuiapHu rpaBHMexpHqecxH 
HCCACAOBaHw eige coDepiucHHo He4ocxaxoqHo. 3xo o6cxoHxeAbCXBo mojkcx 6wxb npHqHHott 
3HaqnxeAbHwx CHCxeMaxnqecKHX, He no44aioujHxCfl xoRHOMy yqexy ouih6ok b noAyqcHHwx 
peayAbxaxax. flosTOMy noAyqeHHwH peayAbxax CACAyex paccuaxpHBaxb xaK npe4BapHxeAb- 
Hwil, 4aioiijntt AHuib opHCHXHpoBoqHoe npe4cxaBAeHHe o nopaAKC paaAHRHwx hachob b paa- 
AowcHiiH noxeniiHaAa acMHoro npHxajKCHHa. 


HroAOBHM H. 4 - 1952. BHeuiHee rpaBiiTauiioHHor no.x 
aaiiHMe c hum. TpyAhi HTA, 3, 4.— M. 

Hro.\oBii'i H. 4- 1956. 06 oiipeAe.\ei<HM paaMepoB 
6. 4.-M. 

;.\bcoH H. H. 1936. TeopHH iioTcHUHa.\a c iipHAOXb 
2-e BBA., A.-M. 

aepoB B. B. H 4- H. X pa MOB, 1936. 06 oiipeAe.' 

CM.\hl TRBICCTH. ElO.\.\. AcTp. HHCT., 40, A. 

J e T T H n. 1933. OcHOBbI MeXaHHReCKOH TCOpHH ({iHrypbi 
,’ACKHH (D. A. 1888. OCigaR reopHR ijiHrypbi 3cmaii. I 
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Btojuiereub MHCTHTyia TeopCTHHecKOH Actpohomhh 


JVb 8 ( 81 ) 


IlepHOAHHecKHe ABHaiceHHH qacTHgu b noAe xjiroTeHHH Bpa^aiogeroca 
xpexoCHoro BAAHncoHAa 


10. B. BampaKoe 


HaeMoif saAaMc- 


TO nOTCHUHaA 3AAHnCOHAa Ha BHeiHHlOK) ToqKy C KOOp4HHaTaMH X, y, Z BWpaHOeTCfl 
H3BeCTHO0 (|)OpMyAOS 

F=|tw J(l ,) 

PAe Ic - - nocTOHHHaH TaroTCHHB, a u — peuicHne ypasHeHHa 

ByACM iipeAnoAaraTb, hto saamhcoha (1.1) waAo oTAHHaeTca ot ccpepw pa^Hyca R 
11 MTO oe-bCM ero paaeM o6T>eMy cipepw. lloAbayacb 9 thm, mojkho HanacaTb 

«- = R- I a, i- = R- «- 12, c- = R- H- Y, (1 • 4) 

1-4,. ■/, •>, V -MBAble BCAHMHHbl, C TOMHOCTbK) 40 MaAblX SOACe BbICOKHX lIOpHAKOB, C.BH3aH- 
Hbie CO<)THonieHHeM 


u cHAy paBCHCTBa o 6 i)eMOB 3AAHnc()H4a ii cijiepbi. Ecah bbccth aKcyeH-i 


ITIlHCHTe.Tbl PAaBHblX 





§ 2. IloBepXHOCTb HyACBMX CKOpOCTefi H T01KH AHSpagHH 


ypaBHeHHH ABHAteHHH TO^KH B oKpccTHocTH rpaBHTHpyioigero 3 AAHncoH 4 a ( 1 . 8 ) AonycKah 
iTerpaA Hko 6 h 


Ha ypaBHCHH# (2. 3) bhaho, hto cAHHCTBeHHwe BosMoamwe peuieHHH 6 yAyT npH ; 
lAH ToAbKo 0 AocTaxoiHo MBAo. OcAaraH z = 0 , HMeeM Aaa cAyqaa: 


noAaraa x=i/=z = 0 , noAynaeM ypaBHCHHc noBcpxHocTH nyACBbix cKopocTcfi, orpa- 
HH^HBaiO^efi o 6 AaCTH BOaMOA^HUX ABHiKCHHli. 9 tO ypaBHCHHe C TOMHOCTbK) AO 'lACHOB nep- 

Boro nopHAKa oTHOCHxeAbHo 9 Hineex bha 


OxcioAa oKOHqaxcAbHo noAyqf 


( "'“’"o 


Tax KaK A-, y, z bxoahx b li xoAbKo nocpcACXBOM KsaApaxoB, xo noaepxHocxb HyAeabix 
cKopocxefi o 6 AaAaeT xpcMH iiaockocxhmh chmmbxphh, coBtiaAaioiijHMK c KoopAHHaxHWM hhaoc- 






koctbmh; Ecah nocxoHHHaH C AocxaxoqHo BCAHKa, to noBepxHocTb 20.= C hm^t bha. 
npeACTaBACHHHfl na pHC. 2 , fac aauiTpHXOBaHW oGAacTii BoaMoxiHoro ABii»ennH. llo Mcpc 
yMeBbUieHHH C BHeUIHSH H BHyxpeHHHH o6AaCTH B03MO*HOrO ABHBieHHH c6AHJKaiOTCH H npii 
HCKOTOPOM C COnpHKacaiOTCH B ABOftHbIX TOHKaX. 4BOflHhie TOBKH nOBepXHOCTH HyAeBHX 

cKopocxefl o6bmHo HaawBaioTCH xoBKaMii AH6pauHH. 

Mto6IiI OnpCACAHTb KOOpAHHaTN TOqCK AHdpagHH, Heo6xOAHMO nOAOHlHXb — 

=S^ = 0 H onpeACAHTb .V, y, z, yAOBACTBopnioiBHe bthm ypaBHCHHHM. HMecM 

) = 0, 


TaKHM ()6pa30M, HMetoxca uexwpe tohrii AH6paijHH, pacnoAOJKeHHwe na npoAOASKCHHH 
oceH BAAHncoHAa b aKBaxopnaAbHofi baockocth chmmcxphhho oxHocaxcAbHo HaqaAa Koop- 
AHHax. MacTHua, noMeujeHHaa b Aio6yio h3 3xhx xomck 6yAeT naxoAHTbCH b cocxohhhh 
nOKOH OXHOCHTBAbHO BpaigaiOiaeliCH CHCXCMbl KoopAHwax. 

BbiMHCAHM eige aHaMCHHH nocxoHHHoJJ C aab Ka>KAofl h3 axiix xoqcK. C xoqHocxbK) 
AO MBAbix Bbiiiie nepBOPo nopnAKa 6yAeM HMCxb: 

, , ^ 3fc2A/ 20). 


McCACAOBaHHC yCTOftqHBOCXH ABHHieHHH B HaBACHHblX 

B pa 6 oxe B. K. A 6 aAaKHHa (1957), ony 6 AHKOBaHHofi b 3xt 
TaM >Ke noAyqeHw nepHOAHqecKHC peuieHHH b oKpecxHOCxn 3i 


jqKax AH6paiiHH npoBCACHO 
Hie HOMepe „BioAAexeHH“. 


§ 3 . IlepHOABHecKHe pemeaBii Tpextero copra 

OpHBeAeM ypaBHeHHH ABHHieHHfl qacxHjjw k (fopMe, yAo6Koft aa« iiccAeAOBaHHB, bshb 
B KaqecTBe nepeMCHHWx KanoHHqecKHe BAeMeHXH 4eAOHe: 

L=k\M\a. _ l^nU-0, 

G^k \M Va(l — e% y ( 3 . 1 ) 

H \ a (i — e-) cos /, h = ii, 

I'Ae a — eoAbuiaa in)Ayocb op 6 HXbi qacTugbi, e — aKCgeHxpHCHTex, i — HaKAOHHocxb op 6 htn 
K sKBaxopnaAbHolt haockocth, n — cpeAwee ABHHieHHe, »>> paccxoaHHe nepHrcAHH ox ysAa, 
U — paccxoHHHe ox y3Aa Ao nanpaBACHHa och OX Bpaigato^eficH chcxcmh KoopAHHax 
(AOAroxa ysAa). TorAa, KaK AerKo noKaaaxb, ypaBHeHHH ABHHteHHH npHHHMarox bha 


~ dg ' rf/ 
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34ecb F„ F.,... HBAfflOTCH nepH04HHeCKHMH (fyHKUHHMH nepeMCHHbix /, g, h BH4a 

G, H)cos(il-^jg^-2kh), (3-4) 

rje fC(L G /y)— KOBdxtHUHeHTW, anaAHTHqecKHM o6pa30M aaBHcaujHe ot L, G, H. 

npat^e qacTH vpaBHeKHif (3.2) He aaBHCHT bbho or apeMeH.., h cbmh sth ypaBHe.iHH 
aHaAorHHHbi ypaBHCHHHM 4BHaieHHa b orpaHHueHHoii aaAaMe Tpex ^eA_ Ho 
pemeHHfl rpeTbero copra orpaHHUCHHoS aa4aMH nayqaAHCb b Hauiefi 6oAee paHuefl pa6oTe 
(BarpaKOB, 1955). HoaroMy HeKoropwMH peayAbTaraM,,. noAyqeHHWM.. b 3to« paGore, mo^i o 
BocnoAbaoBarbCH 4AH noAyqeHHa nepHOAHHccKHx peu.eHHH rperbero copra b noAe rarore- 


(BarpaKOB, 1955). FIoaroMy nev 
BocnoAbaoBarbCH 4AH noAyqeni 
HiiH rpexocHoro aAAnncon4a. 

HanoMHHM, B qeM cocrour 
qeCKHX peuicHHiS. 

ripH 0 = 0 CHcreMa (3.2) hi 


Mero4 riyaHKape (Poincare, 1892) j 


Z. = Z,(„ l = nt i 

G=G„, g = g„ <3.5) 

- n't \-k„ 

r4e L,„ G,„ H^, /,„ gw K — npoHaBOAbiibie nocroHHHwe, a n = - . Ecah n \s n coiia- 

MepHMW, r. e. orHomeHHe = paBHO orHoiueHHio 4Byx ijeAbix naaiiMHo iipocrwx miceA, 
ro (3.5) HBAHCTca nepno4HqecKHM peuieHHeM h Hocnr HaaBaHiie iiopoiK4aioiijero peiiieiiiDi. 
OeoanaquM nepH04 aroro peuieHna qepea T^. 

4a« roro qroGbi HaBrn nepH04HqecKHe peuieHHH cucrcMW (3.2) iipn 0=^^U, GAnaKin 
K (3. 5) H oGpaigaioigKecH b hhx npii 0 = 0, noAaraeM 

[i, /=n/ ' ''i- 

G = Go H- >2-1-0.,, g = g,-y-u-*-r.„ (3.6) 

//= //„ -t- >3 -I- 03, /i = - n't I- K T:. 

v — HaqaAbHue orKAOHCHna pemeHHH (3.5) or noponaaioiaero peuieHHH, a o„ v;.- 
(pyHKUHH BpeMeHii, oGpaijaaioiaHeca b HyAb npii / = 0, it cocraBAHeM ypaBHeitim 

o,(D = 0, '5.(r) = /iAr-+-r„(D = 0, 

;^(r) = 0, v.,(D = y;2(r) = 0, (3-7) 

03(D = 0, h^ij) = — n'A 7* -I- 7,3(7-) = 0, 

r4e T — nepH04 hckomofo peuieHHa, BOoGiije roBopa oTAHqHwfl or T„ Ha seAHqHHV AT” 
nopH4Ra MBAoro napaMerpa 0. 

PasAaraa acbnc qacrn ypaBHeHHft (3.7) no creneHUM >, 0, noAyqacM ypaBHCHHH 

4ah onpe4eAeHHH >, y. cooTBercTByioijaHx nepHO4HqecK0My peuieHttio b bmc (pyHK- 

UhR 0. B 9 THX ypaBHeHHHx qACHM HyACBoB creneHH oTHocHxeAbHo >, y. aaBHcar 

OT HaqaAbHUx aHaqcHHfi nopo>K4aioigero penieHHa (3. 5) h, sooG^e roBopa, OTAHqHH ot HyAa. 
Meauy TCM onpe 4 eAeHHe >, y, AT" b bhac toaomop^hhx qiyHKHHfi 0, o6pa®aioiBHxca 
B HyAb npa 0=0, BoaMoatHO toabko b tom CAyaae, Kor4a bth cBo6o4Hhie qAeHw 
oTcyrcTByioT. ripHpaBHHBaa HyAio CBoGoAHue qACHH paaAoxceHHfi no cxeneHaM 


>, y, \T, noAyqaeM ycAOsaa, KOTopwM aoajkhw yAOBAerBoparb seAHqHHbi Gy, lot 
gw ha 4AH TOro, qroGbi b oKpecTHOCTH (3.5) cyigecTBOBaAH hckommc nepHOAHaecKHe peme- 
Hiia. B HauicM cAyqae 3 th ycAOBna hmciot bh4 


CKoe peiueHHe, 
iqecKHM paaAO- 
AeAO CBOAHTCa 


leM Iipii BbiHHCAeHHii (3.9) BNiecTo L, G, H, I, g, h HyjKHo noAcrai 
iopoH\4aiomero peuieHiia (3. 5). 

Lcah >, V, A/- iiaBecTHw, ro tcm caMWM iiaBeCTHo ii hckomoc nep;io4: 
KaK ero’ acpko noAyqnrb co CKOAb yroAHo GoAbiuoH roqHocrbio (pa 
HCM B pH4 HAH q.'.CAeHHblM llHTerpHpOBaH IIBM. TaK.lM o6pa30M, BC 
ipeACACHiiio >, y, AT H3 ypaBHCHi ft (3.7). 

J CHAy Toro, qro npaBwe qacrii ypaBHCHiift ABiiateinta (3. 2) He aasii 
!, iiaqaAo orcqera BpeMCHii Bcer4a mo/Kho BbiGpaTb raK, qro GyAcr 


KpoMc roro, b ciiAy cyujecTBOBaHHH iiHrerpaAa HkoGh F= const o4ho h3 ypaBHCHiift 
(3.7) AOAJKHO 6blTb CAe4CTBHeM OCTBAbHMX, 11 UleCTb BeAUqilH *'21 "3. >1. >3. >:;> •^7’ CBHaaHhl 
Aiiiiib Iiarbio HeaaBHCHMbiMii cooTHouieHHHM i (3.7). Tax KaK npoHSBOAHaa OTAi.qna or 

iiyAH, TO aaBHCiiMWM MOHtHO cqiiTarb ypaBHeniie o,(7’) = 0. Mro aie Kacaerca Bonpoca 
o To.M, KaKoe H3 HaqaAbHbix orKAOHeniitt cqurarb npoitaBOAbHHM, ro oh peuiaerca paccMor- 
peiiiieM BceBoaMOJKHWx HKoGnaHOB naroro nopaAKa or (pyHKHHfl o.,, O3, 'y,, o.,, (is no bcah- 
qiiHaM y, >, AT". Ecah, iianpiiMep, aKoGiiaH 


npii >=y = Ar=0 = O OTAimeH or HyAa, ro na ypaBHCHHft (3.7) npn ycAOBnax 
MoaiHO onpeACAHTb >„ >2, y.,, ys, b Biue roAOMoptpHbix (pvHKjji.ft >3 h 0 i 
reAbHO, >3 MOiKHO cqurarb npoiiaBOAbKHM. 

B HaiueM CAyaae aKoGHaH (3. 11) iiMeer bh 4 (BarpaKOB, 1955, crp. 115) 


{F\ ; 

OF,, d-^F |F»] . I dgl ’ dgodho | 
0H„ ’ dll dLl !a2J^l ^2 |/r, | j 


TaKHM oGpaaoM, onpeAeAeniie >, y, AT kbk (pyHKijHft 0 bobmoskho, h nepiioAHaecKHe 
peiucHHa CHcreMbi (3.7) b oKpecTHocTij nopojKAaioisHx pemeHHft cyigecTByioT, ecAii HaaaAb- 
Hbie aHaqcHHa nopo>K4aioiSHX peuieHHft yAOBACTBopaiOT ypasHeHHHM (3. 8) h ccah 4Aa 3thx 
H aqaAbHbix anaqeHHft 04HH H3 aKoGnaHOB THna (3.11), b HameM CAyqae (3.12), otahhch ot 
iiyAa. Bonpoc o cynjecTBOBaHKH nepHOAHaecKHx peuieHHft cboahtch k HCCAeAOBaHHio ypaB- 
hchhB (3.8) It aKoGiiana (3.12). 

PaccMOTpHM CHaqaAa nepBwe rpii ypasHeHiia (3.8). Kax bhaho h 3 (1.15), pa3AO}KeHHe /"j 
IlMCeT BH4 

2 K{L, G, H) cos (i7 -I- 2jg 2kh)U, k = -1, 0, f-1). (3. 13) 


Ecah BMecTo /, g, h no4CTaBHTb HX SHaHeHlla b nopoiK4aK)ujeM peuieHHH, to apryMCHTbi 

3 (3. 13) npHMyr bh4 

(in -H 2kn') t h- il^ +- 2jg^ 2kh^ (j, k^-~\, d, 1). (31 4) 

OtCIOAB BH 4H0, »1T0 KpHTHHeCKHe BACHbl MOPyT 6blTb TOAbKO npH yCAOBHH 


npH4aBaH nocAe40BaTeAbHo BHaqeHna i—\, 2, noAyqnM 4 Ah KpiiTuqt 
)B CAe4yK)igHe BOSMOJKHbie CAyqaH: 


2)^.=^-!^. 3)"==t|, 4)" = 


CAe40BaTeAbHo, nepH04HqecKHe peuieHHH TpeTbero copra, aah cyiuecTBOBanHH KOTopux 
Tpe 6 yeTCH, qrodbi n n n' 6 biAH coHSMepHMW, BoaMOHiiiw ’ TOAbKo b CAyqaax (3.16), tac 
B epxHHft 3 HaK cooTBeTCTByer npamoMy 4Bn>KeHHK) qacTHUbi, t. e. b tom iKe iianpaBACHUH, 
B KaKOM npoHCX04HT 4 BHJKeHHe BAAHncoHAa, a hhjkhhB — o6paTHOMy ABiiiKeHnio. Ho oCpar- 
Hoe 4 BHH 4 eHHe moikho paccMarpHBaTb kbk npHMoe no op6HTe c HaKAOHHocTbio, 6oAbuieH 90 . 
3to nosBOAfleT orpaHHqHTbca paccMOTpeniieM toabko npHMwx 4 Bn>Keiii;fi. 

^^onyCTHM, qro MeiK4y nun' HMeer mccto cooTiiouieHne 77—1 '’4e 9 ’1 Ucaoc 

qncAo. Tor 4 a 4 ah [F,] noAyqaeM pasAoiKenHe BH 4 a 

S K(L„, Go, //„) cos ( 7 /,, I 2jg„ ! 2/»o). (3. 17) 

ii^-1,0, +1 

OTCK)4a cpaay biiaho, qro h paaAnqaioTCH toabko nocToHiiiibiM MHoaoiTeAeM 

H, CACAOBaTeAbHo, H3 nepBux Tpex ypaBHCHHli (3.8) HeaaBiiCHMMMH hbahiotch toabko 4Ba. 
B CHAy SToro 04Hy h 3 BeAuquH /#, Ao moikho Bhi6paTb npoiiaBOAbHo. FIoaoikiim /ii = 0. TorAa 
H3 (3. 8), yqiiTWBaH (3. 17), noAyqiiM 

-J. (/t„ h = 0, 1, 2, 3). (3. 18) 

SaaqHT, ccah /o = 0, a h Ao y 40 BAeTBopHioT (3.18), to nepBwe rpit ypaBHennH (3.8) 
6 y 4 yT yAOBACTBopcHw. 

Tenepb o 6 paTKMCH k nocACAHCMy ypaBHCHiHO (3.8). OepexoAH k KenAepoacKUM nepcMen- 
HHM, 3 TO ypaBHCHHe MOHtHo nepcHHcaTb TaK (BarpaKOB, 1955, crp. 116): 

= (3.19) 

CooTHouiCHHe (3. 19) npeACTaBAHCT co 6 ofl canab MeiKAy sKcijeHTp ichtctom h naKAon- 
HocTbW nopoiK 4 aionjero peuieHHH, b okpccthocth KOToporo bo3mo:kho cyiuecTBoBaHiie op6nT 
TpeTbero copra. 

Hac MoryT HHTepecoBarb TOAbKo raKHc nopoJK 4 aioii}He peuieHiiH, KOTopbie 4 ocTaToqno 
oahsrh k KpyraM, xas kak TOAbKo b 3tom cAyqae, jiphmchhh paaAOMteHiie (1. 15), moikho 
noAyqHTb SoAee hah MeHee Tonnwe peayAbTarbi. Ho ecAH cocraBUTb ypaBHCHne (3. 19) aah 
coHaMepHMOCTefi 2/1 h 2/3, to actko y 6 e 4 HTbCH, qro oho hmcbt bh4 


:b TOABKO TOT CAyqatt, KOr^a B F, HMCIOTCH RpHTHBCCKHe MACHM. C-xyiaii. 
>1 oTcyrcTByioT, nyawacTCH b AonoAHnTeAbROM nccACAOBaHnn. 


H npH ■/. HyAeBoro nopfl4Ka OTHocHTeAbHO e yAOBACTBopHercH toabko cpaBHHTCAbHO 6oAb- 
uiHMH anaqeHHHMH e. FIoOTOMy coH3MepHM0CTH 2/1 h 2/3 mm paccMarpHBaTb hc 6y4eM, h 
B onpoc o cyigecTBOBaHHH b hhx peuieHH» rperbero copra ocraBHM otkpmtmm. 06paTHMCH 
K H3yqeHHio 4pyrHX coH3MepHMocTeB. 

CoH3MepHMOCTb 

EcAH, KBK Mbl yCAOBHAHCb BMine, nOAOXtHTb /o = 0, to (pyHKUHH [Fil B 3TO« COH3MepH- 

MOCTK HMeCT BHA 

tf.l = ^ { <’ - f X ••) 

H . «> (1 - (I •’ - i CO. 2A. H . . . ) , (3. 20) 

r4e g|,> ^0 HMeWT SHaqeHHH (3. 18). OpH noMougn (3. 20) Ha (3. 19) noAyqacM 

6 (1 - 5<i- I 5-1^) /■ { (—4 7c- — 3Y) cos (2gu -f- An) -+- (9c- — 9c*) cos 2h„ ] 1 

e’i j 9 (1 — 5,-^ -I - 5c*) — y •/. (9 — 28c- -+- 19c*) cos {2g„ 2h^) • 

» y.c* COS (2^0 — 2Ao) — y /. (1 ~ 56c* 56c*) cos 2An | -»...= 0. (3. 21 ) 

ypasHCHHe (3. 21) yAOBAeTBopaeTCfl msammu snaqeHHHMH e toabko b tom cAyqae, Kor4a 
CBo6o4HMfi qACH 4ocTaToqHo MBA. ripHpaBHHBaa aroT CBo6o4HN(i hach HyAK), noAyqaeM 
ycAOBHe cyujecTBOBaHHH KpyroBMX nopo>K4aioiBHX pemeuHji b coHaMepiiMOCTH 1/1 

6 (1 — 5c* -I- 5c*) I X. { (- -4 1 - 7c* - 3c*) cos (2g„ i- 2A,,) 1 (9c* - 9c*) cos 2A., ) = 0. (3. 22) 

B aaBHCHMocTH OT 3HaqeHh» g„, A„ Moryr HMCTb mbcto qcTMpe CAyqaa: 

1) ^„ = A„ = 0; ^0 = -, An = 0; ir„ = 0, A„ = -; ?o = ~. K = 

2) ^n = 0, = ^o = “. ^o=i: .?()=0. A, = - 2 "; ^0 = ". = 

3) *0=0; go=Y» *«"=■' = ?o = J-. *0=-; 

4) go = 2 ’ 2 ’ 2 2 ’ 2 ’ *0= 2 2‘"> = 

4AH KOTOpNX H3 (3. 21) HOAyqaCM 

— -H 3 L- (3. 23) 

'• 2 l-4c2-i-3c<' ' 


npHqeM (3.23), (3.24) c sepxHHM anaKOM othochtch cooTBercTBCHHo k cAyqaaM 1 h 3, 
a C HHIKHHM 3HaKOM — K CAyuaHM 2 H 4. 


L 


B Ta6A. 1 4aHN 3HaqeHH« /. b aaBHCHMOCTH ot c-, npaqeM qepea o6o3HaqeHbi ■/. H3 
(3.23), a qepe3 — sHaqeHaH h3 (3.24). B o6ohx cAyqaax bsht BcpxHHfi 3HaK. Ha pac. 3,4 
npe4CTaBAeHbi rpacpHKH Kpasbix 7. = /-i (<;-’), x. = 7.., (rr"). rpa({>HKH 3aBHCHMocTefi (3.23), (3.24) 

C HHHIHHM 3HaKOM HOAyqaiOTCH H3 rpa(})HKOB Ha PHC. 3.4 
Tae.vHija 1 noBopoTOM HAOCKOCTH qepTCTKa BOKpyr och '"r na 180°. 

BeAHHHHa 7. HBAacTCH Mepoii OTKAOHeHHH 9AAHncoH4a 
OT 3AAuncon4a BpaujeHHfl, KpyroBoe ceqeHHe KOToporo 
coBna4aeT c aKBaropHaAbHoft HAOCKOcTbio. SxoMy saahh- 

coH4y BpaujeHHH cooTBeTCXByeT aHaacHHe 7. = 0. Kax 
BH4HO H3 pHC. 3.4, B CAyHaHX 1, 3 KpyroBbie nopo>K4a- 
loiijHe pemeHHH BoaMoasHbi npH AK)6bix 7.. Mto ixe xa- 
cacTca CAyqaeB 2, 4, to aah hhx xpyroBbie nopo>K4aK)- 

UJHe peUICHHH B03M0H<HbI AHUlb HpH 7. ^0.43... 4Aa 

cAyqaH 2 h npH 7, ^'0.43 ... -4ah CAyqaH 4 . Ecah 
17- < 0.5, TO nopoiK4ax)iHee peiiicHiie aBAHCTca iipaMbiM, 
npii T-^O.S OHO 6y4eT o6paTHbiM. 

T^onycTHM Tcnepb, hto aah nexoToporo /. mneeTca 
T,„ cooTBeTCTByK)iijee xpyroBOMy nopo/K4aK)ujeMy peuie- 
HHK). Tor4a ypaBHCHHe (3.19) 4aeT BO3Mo;KH0CTb onpe- 
ACAHTb 0“ xax roAOMop^Hyio (})yHK^HK) e -, o6pa!ijaiomyK)CH 
B c- npii e = 0. ,4Aa axoro 40CTaToqH0, htoCm qacTHaa npoii3B04Haa no c- ox ACBoii MacxH (3. 22) 
6biAa OTAHRHa OT HyAB. rioAyqHM cxo4Hiseecfl npn 4ocTaToqHo MaAbix e pasAOTxeHiie 


1.5030 

1.3095 

0.9375 

—1.0714 

2.5000 


0.9375 

0.2273 

-1.0714 

-4.8529 


0.0739 

0.3125 

0.4235 

0.3947 

0.1220 

—0.5818 

—3.5105 



(3. 25) 



KOTopoe 4aeT CBnsb MeH<4y HaxAOHHocxbio h axcueHTpHCHTexoM 4 Ah HexpyroBwx Aonycxn- 
MHx,' nopoJKAaxjigHx peuieHHii. 

MtoOh AOKasaxb cyiflecTBOBaHHe nepHOAnqecxHx pemcHHii cHcxcNbi ypaBHCHHll (3. 2) 
B OKpecTHOCTH 4onycTHMiiix nopo>K4aioU3nx peuieHnii, ocxaeTca npoBepHTb, qxo axoGnaH (3. 12) 

B COHaMCpHMOCTH 1/1 OTAHqCH OT HyAH. BbiqHCAeHHe nOKaablBaCT, qxo Bxa npOH3Bn4* 

dL^ 


Haa MOMsex o6paTHTbca b HyAb npn e — 0 xoAbxo e 

paiOT COOTHOUICHHIO 


CAyqae, xor 4 a c- yAOBAexBo- 

(3. 26) 


> 4onycTii>niMR m iiaaHBaeM nopoxAanQRe pemenna, yaoBAeTBopnioqine (3. 18) n (3. 19). 


A 


r4e BepxHHfl anax cooTBexcTByex CAyqaio 2^0H-2Ai = (2^-+-l)r, 
2^0 “*■ 2Ao = 2^~. Tohho xaKHie HMecM 


hhtkhhK — CAyqax) 


= cos 26o cos ( 2g :, 2h „) - t - A (t^) e- -f- . . . i , (3. 27) 


r4e A^ - - nocToaHHaa, aaBHcaujaa ox Z,,,, a 4(7-) — Hexoxopaa (pynxijHa, aaBHcaujaa ox 
Svt Ai- HpH AocxaxoqHO MaAwx e onpeAeAHxeAb (3. 27) Moatex o6paTHTbca b HyAb xoAbxo 
B CAeAywigHx CAyqaax: 

1) 7. = 0, 2)e = 0, 3)7 = 0, 4)7 = 1. (3.28) 


Ecah 3xh cAyqaH HCXAKDqHXb h, xpoMe xoro, paccMaxpnBaxb /., 7,,, He y 40 BAexBopaioiaHe 
ypaBHeHHK) (3. 26), xo npii 4O0xaxoqHO MaAbix e onpeAeAHxeAb (3. 12) 6y4ex oxAHqeH ox 
HyAa, H MOiKHO CACAaxb aaxAioqeHHe o cyigecxaoBaHHH b oxpecxHocxH 4onycxHMoro 
nopojKAaxHijero peuieHHa c HaxAOHHOSxbX) (3.25) nepH04Hqecxiix peuieHiiil CHCxe.MU ypaBHe- 
HHil (3.2), o6paiijaK)iijHxcH b nopo>K4aK)iijHe npa 0 = 0. 

B aaBHCHMOCTH ox nopo>K 4 aioujero peuieHHa axii nepH 04 iiqecxHe peuieHHa Moryx 6bixb 
xax npaMbiMH, xax h oSpaxHWMH. 

TaxHM o6pa30M, cyujecxBOBaHiie nepnoAHqecxHX peuieHufl xpexbero copxa b coH3MepH- 
MocTH 1/1 Hamea aaAaqn mojkho cqiixaxb AoxaaaHHbiM. 


CoH3MepHMOCXb ^=2 
B 3X0 a COH3MepHMOCXH HMCCM 

[^i] = { (1 - 6-^ + (l H- I < + e*) H 

- . 7. (1 - 7'^)= (y e= - e^)cos i2g, -h2/,„) 

-g- 7.7- (1 — 7=) c* cos 2A„ I . 

ypaBHCHHe (3. 19) npHHHMaex Tor4a bh4 

6 (l -f- 1 e^) (1 - 57^ -4- 57*) -4- [177. (1 - 7==)-^ -4- 
4- 7. (-511 -4- 97U- - 4607*) cos {2g„ -4- 2A,,) h 
4- ^ (7^ — 7*) e- cos 2Afl -4- . . . = 0. 


(3. 30) 


ripH c = 0 ypaBHCHHe (3. 30) 4aex 

6 (1 - 57 * -4- 57*) - 4 - 1 7x (1 — cos (2g„ - 4 - 2h^). 
6 l-5c2-«-57* 


OxcKiAa 


- 17 (1-72)2 


(3.31) 

(3.32) 


TAc BcpxHHa 3HaK cooTBCTCTBycT CAyqaio 2fo-4-2Ao = (2l:-4-l)r, a hhjkhh 8 — CAyqaio 
2 g „- t - 2 k „ — 2 k - {k — (jcAoe qncAo). 

PaBCHCTBo (3.32) onpcACAaer cBasb Mcawy napaMcxpoM x, xapaxTepHsymmHM 4>opMy 
sAAHncoHAa, H HaxAOHHOCTbx) KpyroBOPO nopoHuaioiyBero peuicHHa. BHaqcRnn x b saBRCR* 
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MOCTH OT SHaneHui <7- npHB04flTca b tbSa. 2, npHueivi. bbht BepxHHlf saaK. Ha pac. 5 ^aa 
rpa({)HK saBHCHMOCTH (3.32) c BepxaaM saaKOM. PpacpaK btoH saBacHMOCTH c hhtkhhm 3Ha- 
KOM MOiKCT 6bITb nOAyqCH H3 pHC. 5 HOBOpOTOM HAOCKOCTB qep- 
Ta6AH0a 2 Teasa aa 180° Boapyr oca n-. 

j Ha pac. 5 bbaho, mto apyroBue nopoasAaioiQBe peuieaaa cy- 

5‘j j j, igecTByioT TOAbKO npa X ^ — 0.44. . . b CAyqae2go“*“2Ao = (2^“*~l)~ 

i a npa x^O.44... b cAyaae 2 go-+- 2 ho = 2 kTc. Ecah x, c# cootbct- 

j cTByioT KpyroBOMy 4onycTHMOMy nopoai4aionieMy peuieaHio, to pe- 

0 ! 0.3529 aieaae ypaBacBaa (3. 30) Moaiao npe4CTaBaTb b BB4e (3. 25), koto- 

0.1 o!2397 PmH onpe4eAHT CBJi3b MejK4y c a c aeKpyrosoro nopoa<4aioigero 

0.2 0.1103 peuieaaa npa MaAMx e. 

^Asi 40Ka3aTeAbCTBa cyigecTBOBaaaa nepB04BqecKKX pemeaafi 
ois — o! 3530 ® OKpecTaocTB 4onycTHMMX nopoagiaio^ax peuieHaif aeo6xo4KMO 

0.6 —0.4412 e®e paccMOTpeTb onpe4eAHTeAb (3. 12). 

0.7 -0.1961 HiaeeM 


19.411 




j 

i 


"iEjj! 


Ahl ' 


c^=)<cos(2^o-^-2/lo)-^-C(c■, 


•■-’H-...}, (3.33) 


r4e Ni, Nz — nocToaaabie, aaBacaujae ot L^, a 5(<7 , /.), C('J, x) — aeKOTopue aenpepuBabie 
({lyaKiiKa ot t, x, g^,, h^. 

OTCH>4a BK4U0, MTO ecAH BunoAHeau ycAOBHK x=5^0, es^O, a, Kpoiae xoro, ae 

« aBAHCTca KopaeM ypaBHeaaa 

f.o ■ I l — 6<7--i 6'7* — 0, 

I TO npa 4ocTaToqao mbaux e aKoOaaa (3. 12) OTAuaea ot 

I ayAH. Tcm caMUM cyigecTBOBaHKe peuieaafi xpeTbero copxa 

, B oKpecTHOCTH AouycTUMbix aeKpyroBMx nopo>K4aioiyux pe- 

h ' meaaB b coHSMepuMOCTH 1/2 Moauio xaKiKe caaTarb 40Ka- 

I aaHHbiM. B axoH coaaMepuMocTa, kbk a b npe4bi4y%eH, 

— J j-^ ueAb3a 40Ka3aTb cyigecTBOBauae peuieaaa xpexbero copxa 

j I ■ B cAe4yK)QKX 4Byx cAyaaax: 1) Kor4a saakucoka aBAaerca 

\/ ' 3AAHncoK40M BpaigeaKa (x = 0), 2) kofab nopoatAaioiBee 

I pemeaae aBAaexca cxporo KpyroBbiM (e=0). 

I 3th cAyaaa moucuo paccMaxpaBaTb kbk BupoiKAeHHbie. 

I B CAyaae cy^ecTBOSBaae nepaoAaaecRHx peiueHait 

.fQ. I acROMoro bhar ae acRAioaeKO, ho aab AORasaTeAbcxsa ae* 

o 6 xoahmo AonoAHRTeAbHoe HCCAeAOBaHHe, Koxoporo mu 
Phc. 5. 3Aecb npoBOAHTb ae 6yAeM. 


t COH3MepHMOCTH -j- HMeeM 

^ I <1 - I -• 

^ X (1 - xTe* COS (2g„ + 2h„)-i-. 


a ypaBHcaae (3. 19) npauaMaeT bha 

6 (l - 1- I e“) (1 -- -t- 5(7^) ^ (1 - '?-)■' c cos (2g^ n- ‘2h„) + . . . = 0. (3. 35) 

ripa e=0 uoAyaaeM 

l-572-^-5c^ = 0. (3.36) 

npH6AHiKeHHue sHaaeaua Kopaeft (3.36) paBau 

c;’ = 0.525732, = 0.850651. 

3thm 3HaaeHHaM Kopaefi cooTBexcxByioT CAeAyioujae aaKAoaHocTH nopo/KAawiuero Kpy- 
I'OBoro peuieaaa: 

/',’ = 63°26'06", /■S = 116°33'54 '. (3.37) 

4onycTHMMe aeapyroBue nopoajAaioiijHe peuieaaa, aeaaBHCHMo ox aaaaeaHS x, aoajkbu 
xenepb HMexb hbraob, 6AH3KHfl k aHaaeanaM (3.37). 9 tot aaKAoa onpeACAaerca a3 (3.35) 
pa3AoaieHHaMH no CTeneaaM, aKcyeaxpacHTeTa 

= <3.38) 

TAC D„ Zlj --K08(j)<})H|iHeHTU, aaBHCHIgBe OT c',', -7" COOTBeTCTBCHHO, a xaRHie OT X, g^, h^,. 
B AaaaoM cAyaae paBAOjKeaae (3. 34) oRaauBaeTca yate aeAocTaToaauM aau accAeAOBlaaa 
woeaaaa (3. 12), tbk Kaa c npauaxoft xoaHOCxbio btot aKoOHaa TOuaecTBeaHO paBea ayAio. 
Oahbko, npoAOAJKiiB 3TO paaAoateaae ao 6oAee bucokhx cxeueaeB BKCHeaTpacHTexa, HexpyAHO 
yOeAHTbca b tom, axo npa AocxaxoaHo mbaux e, oTAaaaux ot ayAa, a npa x=^0 hko- 
6HaH (3. 12) 6y4eT otahhch ot HyAa, h, CAeAOBareAbHo, peuieHHH TpCTbero copra b AaHHOM 
cAyqae cyigecTByioT. 

Toaao xaRaa ate RapTHaa, kbk h b coaBMepaMOCxa 2/5 6yAeT HMerb Mecxo a b ocxaAb- 
Hux coHBMepHMOCTax 1/3, 2/7... Bo Bcex bthx coasMepaMocTax peuieaaa xpexbero copxa, 
dAiiBRae K RpyraM, cyigecxByioT a hmciot aaRAOHaocxa, mbao oxAaaaio^Heca ox (3.37). 
TaKHM oOpaaoM, coasMepaMocTb 2^5 asAaexca xanaaecKott. 


§ 4. PemeHBa BToporo copra 

PaccMoxpaM ABaateaiie aacxHuu b BKBaTopaaAbaoft nAocKocxa. Tax kbk ABHaceaae aBAaexca 
IIAOCKHM, TO z = 0 a 6yAeM HMexb 


Bbcacm BMeCTO upaMoyroAbHux KoopAaaaT KaaoHaaecKae aAeMearu AeAoae 

L = k\/M\/a, /, 

G= k v'iM Ml g, 

TAe a -SoAbuiaa noAyocb, e — aRCHeaxpHcaxeT, /— cpeAHaa aaoMaAHa, a ^ — paccxoaHae 
iiepa^AMH OT oca OX apaigaioigeica chctcmm RoopAHHar. Ecah paccToaaae neparcAHa ot 
oca Uz aenoABaatHoS chctcmu RoopAaaaT o6o3HaaHTb aepea g', to 
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Tor 4 a ypaBHCHHH abh^kchhh HacTHjjw npHHHMaiOT bha 


dt dg ’ dt dC ’ 

le 

F=FoH-fJFi-i-0^F2H- 

/"i = — 75 " - •■• 

PasAOMtcHHe Fj no CTencHHM SKCjjeHTpHCHTeTOB b AannoM CAyui 


HCKAWMHTb H3 paCCMOTpCHHH. KpOMB TOrO, B CHAy HesaBHCHMOCTM HpaBbix lacTcS (4.4) c 
BpeMCHH HaqaAa OTCqexa BpeiwenH, mokho Bid6paTb xaK, hto /g = yj=0. TorAa HMeeM 


’'‘^dgndCu 


r„ ,)/.2 J J a/„ az.„ 


s (21 -+- 2g) I - 24 cos (2/ 2?) i 


.s(6/ H2gr)]j . 


ripH 0 = 0 CHCTCMa (4. 4) HMceT nopojKAaioigee peuicHHc 

L = L„ l = nt-i~L 
G—Cu, g= -n't I g,„ 

TAC L,I, Gu, /,„ — npoHBBOAbHwe noCTO»HHbie H TAe n— . Mw 6yAeM npeAnoAararb, 

MTO Lft^Go, T. e. nopoJKAaioiijee pemcHne ne hbahctch KpyroBWM. Flyctb n n n' coiia 
piiMbi MCBCAy co6o», TorAa peuiCHHc (4.7) HBAHCTca nepnoAHqecKHM. Ero nepHOA o6o! 
MUM qepea Tg. 

ripH 0=^0 MO>KHO HanHcaxb 


Y — HaMaAbHbie otkaohchhh, a o, r; — «J)yHKHHH BpeMCHU, nocTOHHHWx ,i, v n napa- 
MCTpa 0, o6paiaaK>iaHecH b nyAb npii f=0. _ _ _ 

CpeAM Bcex pemeHHfl (4.8) Ham Hy>KHbi nepHOAHqecKiie c nepiiOAOM T= T„ t ^T, pac 
^ 7’__BeAHqHHa raKoro ate nopsAKa, KaK h 0. Ycaobhh nepnoAiiMHocTH mo>kho aaniicarb 

B bkac 

v,(71 = nArH-r,(7’) = 0, 

o,(T)=o, i,(r)=-/.'Ar+r,,(r)=o. 

PacRABAbiBafl ACBbie qacTii (4.9) no CTenenaM ji, Yj noAyaaeM ypaBHenna, KOTopuM 

AOA»MM yAOBAeTBoparb bth BeAnanHiii b CAyaae nepaoAHaecKoro peuieHaa. B CHAy cyige- 
CTBOBAHHa HHTcrpaAa JIko6h, h 3 KOToporo BOBMOiKHO onpeAeAenne 0,(7) b bhac (t)yHKaHH 
OT OCTaAbHHX i, ypaBHCHHC O,(7) = 0 aBAaCTCa CAeACTBHCM OCTaAbHbIX II ero MoatHO 


le 'lepea j oeoanaaena HCKOTopaa usDeCTHaa nocTOHHHaa, aaBiicaiyaa ot HaaaAb- 

>ix BHaqeHHii nopo>KAaioisero peiueima (BaxpaKOB, 1955, exp. 124). 

4Aa onpeAeACHiiH qexwpex HeHBBecxHwx [i, Y> AF HMeeM AHuib xpH ypaBHeHHa (4. 10), 

CAeAOBaxeAbHo, oaho h3 3xhx HenaaecxHbix mohsho Bbi6paxb npoH3B0AbH0. Bbi6epeM 
= 0, Mxo paBHOCHAbHo Bbi6opy HaqaAbHoro SKcyeHxpiiCHxexa peuieHHa b KaqecxBe npoH3- 
JAbHofi noexoaHHOft. 

OnpeAeAenne 'i, Y> 4F KaK roAOMopcfHwx (pynKjiHfl 0, o6pau}aK)ianxca b nyAb npii 0 = 0, 
I ypaBiieHiiit (4. 10), bo3mo>kho xoahko b xom CAyaae, kofab 


lllHCXBeHHbIMH COH3MepilMOCXaMH, FAC HOaBAaiOXCa KpHXimeCKiie MAeHbl, aBAaiOXCa C0H3- 

AoexH BHAa (3.15). CxcAOBaxeAbHo, nepiiOAimecKne peuieHua Bxoporo copxa, KaK ii 
HHa xpexbero copxa, BOBMOHvHbl XOAbKO B 3XHX COH3MepHMOCXHX. ’ rioAaraa /|| = 0, 


y,2jK(L,„ G„) sin 2y>,„ 


iipimeM B CHAy cboAcxb pa3Ao>KeHHa (4. 6) b npasoft qacxn (4. 12) Bce cAaraeMwe, KpoMe 
oAHoro, paBHbi hvak). OxcioAa eAiiHcxBenHbiM peuieHiicM ypaBHeHHa (4.11) 6yAex 


143 nocACAHHX AByx ypaBHeHHii (4.10) mojkho onpeAeAiixb ,i, AF KaK roAOMopipHiiie 
(pyHKyHH 0, Y-,. oCpaigaioigHeca b nyAb, npii 0 = y 2 = O. noAcraBAaa hx BbipaateHRa qepes 
0, Y2 ® nepBoe ypaBHeHiie (4. 10) h yanxMBaa, mxo — 0, noAyaHM ypaBHeHiie, paspeuiHMoe 

OXHOCHXCAbHO Y-,> CCAH 


KpHTRSeCKHC q.lCHU, KOTOpHC BXOAST B [f,]. 


i 


I 


Ho Mbi yme OTMenaAH, uto pasAOHieHiie (4.12) caoAHTCa k oAHOiay MACHy. CAe 40 Ba- 
TCAbHo, (4. 14) npH AocTaTOHHO MaAtdx e BwnoAHHeTCH H peuieHHfl BToporo copra cy^ge- 
CTByiOT BO Bcex coHBMepHMOCTHx THiia (3. 15). Oco6i>imh 6y4yT cAynaH, Kor4a 3AAHncoH4 
BBAHCTCJi aAAHnc0H40M BpaniCHKH (x = O), a xaKSKe, Kor4a nopoai4aioigee pemeHHe xBAaeTCH 
CTporo KpyroBbiM. B axHx CAyuaHX ■ , - xoaiAecxBCHHO paBHa HyAW h onpeACACHHe Yi 

ueBOBMOiKHo. 9 xh cAyqaH, kbk h b npe 4 i>i 4 yuiHx naparpaifax, 6 y 4 yT BhipoxtAeHHbiMH, n 
nepH 04 HqecKHe peuieHHx Bxoporo copxa b 3xhx CAy>iaflx hc cyigecTsyiox. McKAtoHCHHeM 
HBAaexcH AHUib coHBMepHMocTb 1/1, r4e npn x = 0 KpyroBwe nopo>K 4 aioiijHe peuicHHH bo 3- 
MO>KHbi. TlepHOAHMCCKHe peuicHHB B sxoM CAyqae paccMOxpeHH b pa 6 oxe B. K. A6aAa- 

KHHa (1957). 

§ 5. PemeHHH nepsoro copra 

,4ah xoro ^To 6 bI noKaaaxb cyigecTBOBaHHe pemeHiiB nepaoro copxa b uaiueB aaAane, 
BBe 4 eM BMCcxo nepcMCHHUx 4eAOHe KanoHHqecKHe nepeMCHHbie PlyaHKape L, X, r, no 
(JjopMyAaM 


W (i, Y — HaqaAbHMC oxkaohchhh hckomijix pemeHMS ox (5.4), a f, <h — (pyHKiiMH bpcmchh 
c nepH 040 M T, o6paLgaioigHecH b wyAb npn t=0 h pasAararoigHecH no cxenenaM p, Y> 
yCAOBHH nepH 04 HqH 0 CXH 

?a7’) = 0, /-.(D^O (/=1, 2) (5.6) 

4aK)T ypaBHeHHH, KOXOpbIM 40 A>KHbl y 40 BAeXB 0 pflXb fl, Yi STOM ypaBHCHHe <Pi(7^ 

BBAflexcfl CAeACXBHCM xpex ocxaAbHMx, xax kbk chcxcmb (4. 2) hmccx HHxerpaA Hko6h, paa- 
peUJHMhia OXHOCHXeAbHO L. 

OrpaHHqHBaHCb nepBWMH cxenenaMH HensBecxubix h napamexpa 6, BbinnuieM ocxaioijjHecH 
xpn ypaBHCHHH B HBHOM BH4e 

4 'i(r)_ >.(r)-X( 0 )- 2 « . AY 


I -y ^ 


L — k\l M V « , 


-1 If = (n-n')ri 1, 

(5.1) 

o,(r)- 

A{T)- 


cos n T,i 

- = V'2(Z. — G) cos 

g, ■'! = 

\''2(L — G’)sin,«. 


'^■AT)= 

r.(T)- 


sin n T„ - 


Tor4a ypaBHCHHH ABHHtcHHH npHMyx i 


0-F.,h ..., 

OvHKUHH Fi- pasAaraioTCfl b phaw no creneHaM r, Biua 

tr / / \ ’'f t COS 

l/r.,.(L)cv 


i' 4 e Fi, 7 -', HSBecxHbie qjyHKgHH HaqaAbHwx BHaqeHHft nopoJK4aioiijero pemcHHH, He paB- 
Hble OAHOBpeMCHHO HyAJO. 

riHXb BCAHqHH fJ, Y, ^7" CBHSaHbl XOAbKO XpCMH ypaBHCHHHMH (5.7), H, CAe 40 BaxeAbH 0 , 
ABC H3 3XHX BCAHqHH MOHtHO BUGpaXb npOH3BOAbHO. TaK KBR npaBbIC qaCTH (5.2) HC 3aBH- 
CHT OX BpCMCHH, XO Yl BMCCXC C HBAHIOXCH npOHBBOAbHbIMH BCAHqHHBMH, H MOJKHO IIOAO- 

HiHXb Yl — ^0 = 0- KpoMc xoro, noAoiKHM [ij = 0. Tor4a ypaBHCHHH (5.7) onpcACAHioT 
aT, ^ 2 , Yz CAHHCXBCHHWM oSpasoM KBR roAOMOp<j)Hwe (pyHKUHH 0, o6paiBaiOip:Hecfl b HyAb 
lipH 0 — 0, eCAH XOAbKO OXAHHCH OX HyAH OnpCACAHXeAb 

.„.„x (5.81 

siniiT,,, cosnY,, — 1 i 


npHHCM HyjKHo epaxb coss). npn j hcthom h sin.-s/. — npn j HcqexHOM. 
ripH 0 = 0 CHCTCMa (4.2) hmcct nopoH«4aioiBec peuicHHc 

npe4CTaBAHiomee abhjkchhc c yrAOBofi CKopocxbio n^,- n' no xpyry paAiiyca Acata^cMy 
B sKBaTopnaAbHoft haockocth. 8x 0 nopoHuaioiHee peiiieHue hbahcxch nepnoAHqecRHM h hmcct 

7* 2” 

nepH04 / 0 = • 

By4eM HCKaxb peaicHHH cHCTeMN (4. 2) npH nepnoAa T=T^-\ \T, r4e AT — 

BCAHqnHa TAKoro Htc nopxAKa, KAK H 0, 6AH3KHe K (5. 4) H o6paiBaio®HecH b (5. 4) npn 
0—0. 8th peuteHHH mohcho aanncaxb b bhac 


Thkhm o6paaoM, nepH04HqecKHe peuicHHH nepeoro copxa cyujecxByioT bo bccx CAyqanx, 
KpoMc (5.9) H cAyqaH /i„ = n'. Flpn 3 tom mm npe4noAaraeM, qxo n'=^0. 

Ecah jkc n' — 0, T. e. paccMaxpiiBacTCn cAyqafl noKOHLgerocH xpexocHoro 3AAHi^on4a, 
TO OnpCAeAHTCAb (5. 8) XOJK4eCTBeHHO paBCH HyAIO, HO OAHOBpCMCHHO 6y4eM HMCTb ^ 5 = / ,, = 0: 
CACAOBaXCAbHO, HC 06 X 04 HM 0 npOBCCTH AOnOAHHTCAbHMC HCCACAOBaHHH. 

Otmcthm, qxo onpcACAiixcAb (5.8) hc aaBHCiix ox x, xoqHO xaK jkc hc saBHcnr ox /. 
H Koaip^HgHeHT npH AT b nepBOM ypasHCHHH (5.7). CAC 40 BaTeAbHO, ncpHOAnqecKHC peuie- 
HHH nepBoro copxa bo BpaqgaioiggeacH chctcmc KOop4HHax cyigecxeyiOT h b cAyqae /. — 0, 
T. e. B CAyqae 8AAHncoH4a spa^cHUH. 

rioABCACM HCKOTopMC HTOTH. B pa6oTe paccMaTpHBacTCH 3a4aqa o nepno 4 HqecKHX 4 bh- 
iKCHHHx qacTHijH b noAc THroTCHHH xpcxocHoro 3 AAHncoH 4 a. ripH 3TOM npeAnoAaracTCH, qxo 
3AAnncoH4 MaAo OTAHqacTCH ox cipepM xoro ate oe-bCMa h ero oxkaohchhh ot btoH ctjtepM 
B HanpaBAcHHH ocefl hbahiotch mbaumh nepaoro nopH 4 Ka. Saahhcoha cqHTaexcH 04 H 0 - 
pOAHHM. 

B § 1 4 aHU 4H9<])epeH)iRaAbAHe ypaBHCHHH 4 BHateHHH qacTHgu b doac xHroTCHHH Bpa- 
maioa{erocH sAAnncoHAa. B sth ypasHCHnn, nocpcACXBOM paecHCTB (1.9), bbcach mbahH 



tiapaMCTp 6. PaBeHCTBa (1.9) oanaMaioT, qTo othouichuh > V ’ T hbahiotch (pHKCHpoeaH- 
HHMH. npoB04HTC>i pa3AO>KeHHe nepTyp6aijHOHHoH (pyHKUHH no CTenenaM aKcyeHTpHCHTeTOB 
c ToanoCTbio 40 qAenoB qcTBepToro nopa4Ka BKAioqureAbHO. 

B § 2 noAyqeno ypaBHenne nosepxHOCTH HyAeBwx CKopocTeft h onpe4eAeHbi Koop4HHaTbi 

ToqeK AH6pa^HH. 

B § 3 ' MeT040M OyaHKape AOKaawBaeTCH cyiijecTBOBaHne peiueHHH Tperbero copra 
B CAyqae, Kor4a HMciOTMeCTo cooTHomeHHH ^=:Y HAH y, r4e n — cpe4Hee 4BHJKeHHe qa- 
CTHijbi, an' — yrAOBaa CKopocTb Bpaigenna BAAHncoHAa. MayqaioTca ycAOBHH cynjecTBOBaHwa 
noqTH KpyroBbix nopoHMaioijgHX peuieHnit. SaoHCHMOCTb MCiKAy napaMerpoM x, xapaKTepw- 
syHDUjHM <{)opMy BAAHnca, h HaKAOHHocTbio KpyroBbix nopo>K4aK)iijnx pemeHaft 4 ah pemeHiiii 

TpcTbero copra npe4CTaBAeHa na pHC. 3, 4, 5. B cohsmcphmocthx ^ — 7' ('=5, 6, ...) 

naKAOHHOCTH noqxH KpyroBwx nopo>K4aK)iJaHx peiueHHfl 40AiKHbi 6biTb 6am3kh k 63°2606 
HAH JKC K 40nOAHeHHK) STOft BCAHqHHbl AO 180°. 

B § 4 AOKaawBacTCfl cyigecTBOBanne peuieHHft BToporo copra bo acex couBMcpiiMocrax. 
B § 5 paccMarpHBaercH aonpoc o cyujecrBOBanHH peuieHnB nepBoro copra h AOKaabi- 
aaercH, qro ohh cynjecrsyioT npn bccx n h n', KpoMc — (fc= *-l, :te2...) h n = n. 

HMcercK raKiKC coMHureAbHbiii cAyqafi /i' = 0. 

B 3aKAK>qeHHe otmcthm, qro auBOAbi, C4eAaHHbie b pa6ore, cnpaBCAAHBbi 11 b tom CAy- 
qae, KorAa rpaBHrnpyioiijHtt saamhcoha ne 6yAeT oAHopoAHWM. Heo6xo4HMo AHiiib, qTo6bi 
CAOH OAHHaKOBoB nAOTHOCTH pacnoAaraAHCb roMoreruMHo, r. e. 6biAn 6bi orpaHHqeHw 3AAHn- 
COHAaMH, ■ n0406HbIMH nOBCpXHOCTHOMy 3AAHnCOHAy. 
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BiojiJieTeHb MHCTHTyxa TeopCTHMecKOM Actpohomhh 


K Bonpocy 06 ycTOHHHBocTH TOHCK AHGpagHH B oKpccTHOCTH BpaigaioiHeroca 
rpaBHTHpyio^ero BAAnncoHA^ 


Mn..A,-AveTcH vcTOHUHBOCTb ToueK AuCpaUHU B c.syuae ABHjKCHHH uacTMUbi B iio.se THroTcHH* Bpaujaiome- 

'neyc^iuMBBU^ HaftAe^H TpH^eM^HCT^ ne^HOA^MeCK^axo^p6HT. 

rotation by K ^ 4^ J/n.- In the present paper the stability of the libration points m the case 
mo^ving under «ra* e'^Sfal'lecUon otr eNipslid 

l‘LTren'’found 'to 'be stable by t^ first approximation while these disposing in direction of the major 
I, aye been found to be stable nyx ..„jiJ^‘^„rbits are obtained, the sizes of which depending on one 

parameter^In addition the one-parametric family of asymptotic solutions has been also derived. 

B paeore ..nepnoAiiqecKHe ABnatcHHH qacruHW b noAe raroreHHH Bpa^aroiaerocH rpex- 
pcHoro 3AAHncoH4a“ (BarpaKOB, 1957) 6biAH HaflACHM noAotKeHiia oTHocHreAbHoro paBHO- 
bcchb — ToqKH AH6pauHii — B cAyqae ABUHtennH MarepnaAbHoB qacrnuM nyACBoB Maccw noA 

^^"b rcroS”b/rr^^^^^ ycroftqHBOCTH AB.itKCHita b roqnax 

AH6pauHH H rAyqeHHe nepHOA.tqecKHX peuieHHB b oKpecTHocTH arnx torck. Opit stom mb. 
6y4L cqiirarb noAoHseHiie oTHOciireAbHoro pasHOBecHH ycroBquBbiM 

ecAH cKCTCMa vpaBHCHuB B BapnauHBX raKOBa, qro cooTBercTByioiaee efl xapaKrepHCTHqecKoe 
vpaBHCHHe HMcex cbohmh kophhmh qHCro MHiiMbie BeAHquHM. Ecah jkc 
xapLepHcrnqecKoro ypaBHCHita hmcwt hc paBHbie HyAK, 

HHC OTHOCHTCAbHOrO paBHOBCCHK CqHTaCTCH HeyCToBqHBhlM. McTOA 

3a4aqe ranoB Hte, qro h b orpaHnqeHHoB aaAaqe rpex tca [cm., HanpHMcp, b pyKOBOACrae 
'^^y’prB^Helll^ABSeliH?^^ qacTHUbi a rpaBiirattHOHHOM noAC 3AAHncoHAa 

Bpaujaioiijeroca c nocroHHMofl yrAOBofi CKopocrbio « BOKpyr oahoB 113 rAaaHbix ocefl, 
B AaHHOM CAyqae aoKpyr ocii OZ, Moryr 6i>iTb sanHcaHW b bhac 
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II 


k 


rioAyocH a , b w . c SAAMncoH^a csHsauu c pa4HycoM R ccpepw Toro ;Ke oCijeMa h 
cpe4He8 HAOTHOCTH (c(t>epa cpaBHeHHn) cooTHouieHHiiMH 


b^ = R^-i 


ml, 

■mil., 


r4e m — HeKOTopuS 4HCAOBofi Koa(J)(pHijHeHT, BaBHcaigHft ot pacnpeACACHHa nAOTHOcrii 
aAAHncoH4a; 4Aa 04Hopo4Horo 8AAHncoH4a m = HapaMeTpiii 1, [j. n v, BX04HiijHe b (2), 
nponopyHOHaAbHbl KBa4paTaM OTKAOHCHHft 8AAHnCOH4a OT CCpepw cpaBHCHHA H y40BAeTBO- 
paiOT yCAOBHK) X -H (i -4- V = 0. 

OxKAOHeHHB 8AAHnCOH4a OT C(j)epW CpaBHeHHB, a BUaqHT H BeAHHHHbl X, H V CHHTaeM 
MaAbiMH, npHqcM pasHOCTH napaMCTpoB X, [x., v npHHHMaeM aa BeAHqHHU Toro jkc nopB4K8 
MaAocTH. KpoMe Toro, mobiho oTMCTHTb, qTO BeAHqHHU X, 8., V Moryx xapaKxepHBOBaxb He- 
04H0p04H0CTb 8AAHnCOH4a HpH rOMOTeXHqeCKOM pacnOAOlKeHHH CAOeB O4HHaKOB0fi HAOTHOCTH, 
6Aaro4apH qeiny b HSBecTuoM cxeneHH yseAHqHBaexcH o6iSHocTb paccMaxpHsaeMofl aaAaqn. 
SHaqeHHe ocraAbHux, bxo4hqhx b (2) BeAHHHH He HyiMaexca b noacHeHHax. 

B CAyqae 4BHjKeHHH qacTHyid b oKpecxHocxH spa^aioigerocfl 8AAHncoH4a cyigecTByioT 
HOAOHteHHH OTHOCHTeAbHOrO paBHOBeCHH Z,„ Lt — TOBKH AH6pa)jHH, AeiKaigHe HB HpO" 
40AHieHHHX rABBHbix ocefi 3AAHncoH4a 2a H 2b CHMMeTpHHHO oTHocHTeAbHo ero UeHXpa 
(BaxpaKOB, 1957). Koop4HHaxbi xoqeK AH6paHHH L, h L 3 b hbuihx o6o3HaqeHHHX HMeiox bha 




a KoopAHHaxbi xoqeK h onpe4eAflioxcH (popMyAaMH 




r4e al — I^Moi 

B CHAy CHMMeXpHHHOrO pacnOAOHteHHH xoqeK AH6paiiHH H L^, L.^ H OXHOCHXeAbHO 
HaqaAB cHCxeMbi Koop4HHaT h HesaBHCHMocTH Hx OT cnoco6a o6o3HaqeHH8 Koop4HHaTHbix 
oceB 40cxaToqHo Bce paccynsAenna b 4aAbHefluieM npoBecxH aah 04H0M hb tohck, nanpH- 
Mep, 4Aa xoqKH Li{Xf„ 0, 0). 

Bbi 6 epeM xoqKy AH 6 pagHH aa HaqaAO hoboB cHcxeMw KoopAUHax c ochmh, napaAAeAh- 
HbiMH OCHM cxapofi CHCxeMN oxcqexa. Tor 4 a chcxcmb ypasHeHHff b BapiiaijHflx (c xoqHocxbK« 
40 MaAbix nepBoro nopfl 4 Ka) npHMex bh 4 




dU , d2U 




■r. -K 2Mr = ^ -H ; j-j- 


' dgdx 




■ dzi 


r4e o6oaHaqeHO ;=.v a„, r,=^y, , — z h r4e npH BbiqHCAeuiiax qacxHux npoHaBOAHux 

1 • • • Heo6x04HMO HOAOHiHXb JC = Jfo, 1 / = 0 , Z = 0 . 
d.v ’ dx* ’ 

Tor 4 a xoHtAecxBCHHn iiMeeM 


dU dU dU_ 


BbiqHCAeHHe npoH3B04HMX Bxoporo nopaAKa npH ynasaHHUx Bbiiiie aHaqeHHHX x, y, z 
4aex CAe4yK)QHe BupaHteHHH: 


^ = - .-2MH-5X). 


0‘iil _ 




25v), 

rae 4 Ah KpaxKocxH o6o3Ha>ieHo 






lloaxoMy CHcxeMa (3) npHBOAHXca k bhav 

^ -2or^ = [<..‘^H-2W I-5X)]?, I 

X ^ 24 = 

25v):. I 

xpexbe ypaBHCHHe CHCxeMu (5), HeaaBncMMoe ox nepaux Asyx, Hweex 


(5) 


Ohcbmaho, 

fieiiieHHe 


= C, sin \ /4 ~2B'it I C, cos \ 4 — 2B'it, 

^ 2B’ 

PeiiicHHc nepBMx 4 Byx vpaBHeHHtt CHCxeMM (5) 6 y 4 eM HCKaxb b bhap 
r-Re^'.i 


rioACxaHOBKa (6) b (5) Aaex CACAVioinHe cooxHoiueHHa aah onpeAeAeHHJi nocxoHHHbix x. 

P » R : 


( 7 ) 


US) 


{ z-’ — f<..* 2 (/4 H- SX)] } P - 2 <..zP 0, 1 

2 <.> 7 .P -4 { — {A — 25 y.)] ) P = 0 . j 

CHCxeMa ypaBHeHHfl (7) MOHtex HMexb HeHVAeBbie peuieHHH oxHocHxeAbHO P h R xoAbK< 
B TOM CAyqae, KorAa AexepMHHaHX ee paaen HyAio, x. e. 

z-'-[,.r-4-2(/l-4-fiX)], - 2 ...Z 

-4 2 ...Z , z*-[m 2-(/1 — 2 fiiA)] ' 

VpaBHeHne ( 8 ), asAHioiisecCR xapaKxepHCXHqecRiiM ypaBHCHHeM CHCxeMM nepsbix Aayx 
4 H(}i(])epeH)iHaAbHux ypaBHeHHtt hs ( 5 ), npii homoqh ( 4 ) h paBencxsa .v3 = o„- 4 ^ - npeo 6 pa- 
ayexcji k BH 4 y 

.r, = (9) 

TAe noAOJKCHO . 





ripH ypaBHCHHc ( 9 ) hmcct HeTupe nonapno conpamenHUx mhcto MHHMtax KopHa. 

Ecah napaMCTpH \/| X [ h VI 1 npHHHTb aa MaAwe nepaoro nopsAKa, to c TOHHOCTbio 40 
BCAHqHH BToporo nopaAKa MaAOCTH 3 th KopHw hmciot bha 

— V 6 ([A — a), % = — V 6 (;a — '■)> 


TaKHM o 6 pa 30 M, npn a<|(a Toana All6pa^HH L, HBAacTca ycToawHBHM b nepBOM npn6Aii- 
JKCHHH noAoaieHHeM oxHOCHTeAbHOro paBHoaecHa; OAHaKO axo cooxBexcxayex xoMy KpaxHae- 
CKOMy cAyaaio, KorAa aab cxpororo peuieHaa Bonpoca 06 ycxoflanaocxH nepaoro npH6AH- 

a«eHna HeAOCxaxoaHO. 

y OpH A>;^- ypaBHCHHe (9) HMcex 

I Asa BeujecxBCHHbix h Asa conpaa:eH- 


f r\ ( \ . B 3 XOM CAyaae xoHKa ^ AH6paunn 

UU f D L, HeycTottauBa (AanyHOB, 1950, exp. 

KU 128); OAHaKO, BBiiAy HaAHHaa oxpH- 

0 ^ HaxeAbHoro aeujecxBeHHoro Kopna, 

“weex Meexo ycAOBHaa yexoB- 
qHBOcxb B CMwcAe AanyHOBa. Coox- 
BexcxByioigHe ycAOBna, csaabiBaioiijHe 
iiaqaAbHbie AanHwe, npuBCACHH HHHie. 
BcACACTBHe CHMMCXpHqHOrO pac- 

' ^ nOAO>KeHHH XOaCK AH6pa^HH Lj H Lo 

oxHociixeAbHo HaaaAa KOopAHHax mo- 

>KHO cAeAaxb bwboa o tom, hxo yc- 

XOftHHBOCXb TOHKH L, HpH A < y 03* 

Haqaex OAHOspeMCHHO h ycxoftaHBOcxb tohkh L,. Tan kbk Hauiii paccy>KAeHHa He 3aBHcaT 
or o6o3Ha«ieHHa oce» KoopAHHax, to npn a<:a hmccm HeycToBanBocTb tohck AH 6paHHH L, 
H L,: noBopoTOM och 0 J( na y mm hphxoahm k cAyaaio >. > y, kofab tohkh AH 6pauHH, 
AeasaiHHe Ha stoH och, HeycTottaHBM. B stom, anpoaeM, acpko y6eAHTbca HenocpeACTBCH- 

HMMH BMaHCAeHHaMH. , I r I f on.owiTOH 

TaKHM 06pa30M, mm noAyaHAH, hto npa A<y tchkh Aii6paHHH L„ L, » 
noAoaceHHHMH cootbcTctbchho ycToflHHBoro H HeycTOfiHHBoro paBHOBecna. Opn 
MHBOCTbK) o6Aa4aiOT TOaKH Z,2 H Z,,, TOaKH AH6paHHH Z., H Z,3 npH 3 TOM yCAOBHH HCyCTOftaHBM. 
B CAyaae 1 . = 'a, cooTBeTCTByroigeM c^epoHAy, noHaxHe „ToaKn AH6pauHH TepacT cmmca. 
neDeBAeM Tenepb k OTHCKaHHio nepHOAHaecKHx peineHH« b oKpecTHocxH xoaeK An6pauHn 
Li, . . L^. B CHAy paBHonpaBHocTH sthx ToaeK orpaHHaHMca paccMoxpeHHeM oahoA h 3 hhx, 

"*”KirMBeCTHO, CHCTCMa AHcIxfepeHHHaAbHNX ypaBHeHHfl hmcct nepHOAHaecKHC peuicHHa, 
ecAH cooTBCTCTByiosee e» xapaKTepHCTHaecKoe 

napy ancTo mhhmmx KopHcB (AanyaoB, 1950 , CTp. 240 246 , 259 261 ). 

hocKOAbKV CHCTCMa ( 5 ) yAOBACTBopacT ycAOBHHM cyigecTBOBaHHa nepHOAHaecKHx peuie- 
HHfl TO B oKpecTHoc™ T^^^^ Z.,(x„, 0 , 0 ) cyfflccTByK)T nepHOAHaecKHC pcuicHHa, 

KOTOPMC MM noAyaHM, BM6Hpaa onpcAeACHHMM 06 pa 30 M HaaaAbHNc abkhmc — HaaaAb- 


[we KoopAHHaxbi r,^,, Co h komhohchtm CKopocxH Cq, Yjy, Co- Tax KaK npii A<[y 
iHCTHaecKoe ypaBHCHHC (9) hmcct abc napbi conpaaiCHHMx anexo mhhmmx KopncA, i 
lOM CAyaae cyujecxByiOT Aea ceMcficxBa nepHOAHaecKHX peuicHHa, Koxopbie c 
•oaHOCXbK) HMCIOX BHA 

£ = -h 1 


Hx nepiioAM paenw cootbcxctbchho - - ii c xoaHocxbio 40 
iiopaAKa. 

ripH A£>y HMcexcH oAHa napa hhcxo mhhmmx KopHcfi, h, CACAOBaxcAi 
oAHo ccMcflcTBo HcpHOAHaccKHX peiiicHnA BHAa (c TO# Hjc xoaHocxbio) 


rioACxaBHB BbipaH^eiiua A h 5 h 3 (4) npn .v,, = o„ » ' b cncxeMy (7) i 


2'^R = 0 


riocACAOBaxcAbnaa noACxaHOBKa b ( 10 ) : 




^ - 3«., ^ ^ 


rioAOiKiiM C=0 H ^ = 0 , TorAa Ci = C 2 = 0 , t. e. abhjkchhc MaxepHaAbHoA aacTHtjM 
npoHCXOAHT B HAOCKOCTH. ,4 ah HDAyacHHa ncpHOAHaccKoro pcuicHHa AOAroro nepHOAa 
onpcACARM HaaaAbHMC AaHHMC yCAOBHHMH R^ = R^= 0. 

TorAa 6yAeM HMcxb 

; = P^C»‘V-hPjC— 




no4CTaBAJiM Bidpa>KeHHfl Pj H P., qepes npoHSBOAbHbie nocTOHHHMe /?i h 

noKaaaTeAbHbie (|lyHK^HH TpHroHOMCTpHHecKHMH, noAyqHM 

; 2 . <u&i , 2 . . w3i . 

~ — cos ~ ^ y 9^1 sin y ^ 


W o 6 o 3 HaqeHO 9 = — \/ 6 ([;. — X), A^ = —/(/?, — /?.). 

HcKAKjqan h 3 BupaaieHHfi 4Afl ^ it r, apeMH t, noAyqHM ypaBHeHHe op6MTw nepH04Hq( 
2nao 

CKoro 4BH>KeHHn c nepH040M — b BH 4e 


YpaBHCHHe (11) npcACTaBAHCT saamhc c noAyoo 


II C, liapaAAeAbHWMlI KOOpAH- 


ITHMM OCKM, H C BKCUeHTpHCHTCTOM e=l — ^ <7‘. 
riepHOAHHecKoe peuieHHe KopoTKoro nepH04a noAyqnM, iiCAaraa Toi 


H cooTBCTCTByio^gee orpHijaTeAbHOMy BeiijecTBCHHOMy Kopaio xapaKTepacTHHecKoro ypas- 
HeHHfl. TpaeKTopHH axoro acHMnxoxHqecKoro 4BH2KeHHa (c npHHHXoS xoqHocxbio) ecxb npa- 
MaH, npoxo4Hisaa qepea Toqay AH6paijHH h ypaBHCHne Koxopoif HMeex bh 4 (c toK jkc toh- 

HdCTbK)) 

Kaa yiKe 6biAo oxMcqeHO Bume, b 3 tom CAyqae hmcct mbcto ycAOSHaa (b cmwcac Aany- 
hobb) ycToifqHBocTb cooTBexcTByioigHx noAo>KeHHfi oxHocHxeAbHoro paBHOBecHH. 

TaKHM o6pa30M, b Hamefi cxaxbe noAyqeHM CAe4yK)LgHe peayAbxaxbi; 

1) 40Ka3aHa b nepBOM npH6AH5KeHHH ycxofiqHBocTb 4BH}KeHHH MaxepHaAbHoft qacxHijbi 
B ToqKax AH6paijHH, Ae^aiiiHx Ha npoAOAHteHHHx mbaoB och SKBaTopnaAbHoro ceqeHHH saahii- 
coH4a; 

2) B ToqKax AH6pa^HH, pacnoAOJKCHHbix b HanpaBAeHHH 6oAbiuoB och 3AAHncoH4a, 4bh- 
;KeHHe qacTHUu HeycxoflqHBo; 

3) B OKpeCTHOCTH yCTOfiqHBbIX noAOHiCHHil OTHOCHTCAbHOrO paBHOBCCHH CyiyeCTByiOT 4Ba 
ceMcflcTBa nepH04HqecKHx op6HT 40Aroro h KopoxKoro nepHO40B; 

4) B OKpeCTHOCTH HcycTotiqHBbix noAoHieHHB oTHOCHTCAbHoro paBHOBecHH cyigecTByiOT 
<)4Ho ccMcflcTBO nepH04HqecKHx op6HT KopoTKoro nepHo4a h 04H0 ceMeficxBo acHMnxoxHqe- 
CKHX 0p6HT. 

nepH04MqecKHe 4BH>KeHHH b o6ohx CAyqaax npoHCxo4HT no opCHTaM, 6 ah 3 khm k baahh- 
caM, pasMepbi KOTopbix 3aBHCBT OT o4Horo cyiijecTBCHHoro napaMexpa. 


AHaAorHHHo npe4W4yiijeMy CAyqaio noAyqj 


SarpaKou K3. B. 19S7. nepHo^HBeCKHe abhh 
BAAHnCOHAB. BlOAA. HTA, 6, 8 (81). 

\ H II y H o B A. M. 1950. Oeigaii aaAaia o6 yc 
Vioulton F. R. 1923. An Introduction to Cel 


r4e Aa == R^ t- R„ A, = i {R., -- R,). 

2” 

YpaBHeHHe xpaeKTopHu axoro nepH04HqecKoro 4BHiKeHHH c iiepH040M - , coBna4aioiJ5HM 
: ToqHocxbHJ 40 MaAMX nepBoro nopa4Ka c nepH040M BpaujcHHa .aAAHncoH4a, itMeex bha 


Saahhc ( 12) HMeex noAyocn h C h aKcueHTpHCHTex c — 

B CAyqae a>,u, noAyqaexca toabko 04H0 ceMeftcxBo nepH04HqecKHx pemeHHfi KopoxKorc 
nepH04a, coBna4aio®ee c paccMoxpeHHMM Bbiuie KopoxKonepHOAHqecKHM ceMeScxBOM. YpaB- 
HeHHe op6HTiii cooTBexcTBywigero nepH04HqecKoro 4BHH{eHnfl HAeHxnqHo ypasHeKHio (12). 

PacnoAOHteMHe nepnoAHqecKHX op6HT npn X<:a npe4CTaBAeHo Ha pHcyuKe. Otmcthm. 
qxo paaMepH op6hth aaBHcax ox 04H0H npoHSBOAbHoit nocTonHHofl. 

Mohwo saMCTHTb, qxo npH Bwenpaa HaqaAbHbie ycAOBHa xaK, qTo6iii BbinoAHHAocb 

R^ — R^=:R^ = 0, HOAyqHM ccmcBctbo acHMHTOXHqecKHx peuieHHfi, HMeioijgee c npnHHxoti 




Biojuierenb HHCTHTyia TeopeiMHecKOH Actpohommh 

T. VI • 1957 As 8 (81) 


Bbi6HpaTb BeAHiHHy HanaAbHoS cKopocTH TaKHM o6pa30M, «iTo6bi TpaeKTopHB nepeceKBAa 
noBepxHOCTb 3eMAH hah npouiAa b 6 ah 3 h Hee. 

B pa6oTe nocTpocHo 6 op6ht, oxBaTHaaioigHX 6oAee hah Meaee hoaho HHTcpecyio^yK) 
Hac oSAacTb 4BH>KeHHH. Ms HHX 5 opSaT nocTpoeHO oco6bim mbtoaom rpacpHHecKoro hhtc- 
rpHpoBaHHfl. 


0 xpaeKTopHHx noAexa panexu BOKpyr Ayeu 


OBER die RAKETENBAHNEN, die den mono UMFASSEN, von M. S. Lissowskaja. -\a dieser 

Arbeit werden die Existenzbedinj'ungen der Raketenbahiien, die die Erde und den Mond umfassen und 
iieben dem letztcren einen willkiirlich kleinen Minimalabstand haben, ausgesajft. Mittels der vom Author 
gegebenen grafischen Methode werden 5 solchen symmetrischen Raketenbahnen konstruiert. 


UcAbK) HacTOfliaeii pa6oTbi hbahctch BbiacHeHiie KaMCCTBeiiHoil KapTHHW rpaeKTopHtt, no 
KOTopwM MoHteT ABHraTbCH paKera, aanycKacMaH c 3eMAH hah c HCKyccTBCHHoro cnyxHHKa, 
oSAeTaioigaH Ha He6oAbmoM paccxoBHUH AyHy h BosapaujaioujaBCH o6paTHO. 

CynjecTByeT ijeAwil pH4 pa6oT, b KOTopwx paccMaxpuBaeTca nocxpoenne xpaeKXopnft 
paKex. 

Aah paKcxbi, CHaetKCHHoft peaKxuBHWM 4BHraxeAeM, paapeiiietia o6iijaa 3a4aMa o Bwbope 
HanpaBAeHHH MrHOBCHHbix HMiiyAbcoB, cooSigaeMwx 4BHraxeAeM npn ycAOBiiH MiiHHMy.Ma pae- 
xo4a ropioHero. Tax, nanpHMep, BNBe4eHbi (popMyAW, onpe4eAHioiaHe xpaeKxopHio c mhhh- 
MBAbHWM pacx040M ropioHero, CBBSbiBaioigyio KpyroBWe op6HXbi Boxpyr 4Byx nAanex (Law- 

den, 1955). ^ ^ 

Hxo Kacaexca nocxpoennH xpaexxopHH paKexN, yeAHKOM npe4ocxaBAeHHoa 4e«cxBHK) cha 
npHXHJKCHHH, 3a4aqa pemaAacb, kbk npaBHAO, 6e3 ynexa BosMytHeHiift (Koo«, 1950; 9 ho- 
rieAbxpH, 1950), a hmchho: b ctpepax Aeftcxena 3eMAH h Aynw cxpoiiAHCb 4Be HCBOSMy- 
iSCHHbie KpyroBwe op6HXbi, npiiMCM nepexo4 c 04H0B op6HXbi Ha 4pyryio (})aKxtmecKH hc 
paccMaxpHBaACH. 

Anuib B HecKOAbKHX pa6oxax 6biAH onpeACAeHbi xpacKxopHH noAexa paKcxbi mcxoaom 
HHCACHHoro HHxerpiipoBaHHH ypaBHeHiift B03MyigeHHoro 4BHH<eHHH. 

B 04H0« H3 HHX (Goldstein, Froberg, 1952) peiuaexcH HandoAee AerKaa 3a4aHa - noAex 
Ha Ayny 6e3 nocACAyioigero B03Bpa®eHna na 3eMAK). B He4aBH0 Bbiiue4uiell pa6oxe 
r A MeeoxapeBa (Me6oTapeB, 1956) cxpoHxca xpaexxopHH noAexa Bonpyr AyHW c bo 3- 
BpamcHHCM Ha 3eMAio 6e3 AonoAHHxeAbHoro HMnyAbca. Aaxop cxponx axy op6Hxy nocAe- 
AOBaxeAbHMMH npH6AHJKeHMHMH xaK, qTo6bi B peayAbxaxe y40BAexBopHXb 4ByM ycAOBHaM: 

1) cKopocTb paKCTN B MOMCHT cc coeAHHCHHH c AyHoit HpHHHMaexcH paBHofl HyAio; 

2) xpaeKxopHH AOAxtHa Kacaxbca noBepxHocxH Scmah. 

riepBoe ycAOBHC rapaHXHpyex citMiHexpHio xpaexxopHH (cm. § 2), ho npH axoM orpanH- 
MHsaex MHHHMaAbHoe paccxoHHHe paKexH ox ueHxpa AyHN (oho oKaabiBaexcH aecbMa 3Ha- 

qHxeAbHUM — 31 600 km). 

KaK 6y4eT noxasaHO b HacToaEgeft pa6oxe, axo paccxoaHHC mojkcx 6bixb cacabho, Booeige 
roBopa Aio6biM, 6e3 HapyuieHHa chmmctphh xpaeKXopHH, ccah hc caasbiBaxb ce6a HyAeBHM 
SHaacHHeM CKopocxH B MOMCHT cocAHHCHHa c AyHofi. Hmchho mu 3a4a4HMca onpeACACH- 
HbiM (HceoAbraHM) paccToaHHCM paKCTH OX HCHxpa AyHH B momchx coeAHHcHita H 6y4eM 


§ 1. 06 ycAOBHflx, KOTopuH AOAHtHB yAOBACTBopHTb TpacKTopBH paKCT 6e3 pacxoAa 
ropioHero 

HaH6oAee npocxofl (c BWHHCAHxeAbHoft xohkh apcHHa) cnoco6 nocxpocHHa xpaeKxopHH 
panexM, Koxopaa npoxoAHAa 6hi Ha 3a4aHH0M paocxoaHHH ox Ayaw, cocxohx b coo6iseHHH 
paxexe AonoAHHXCAbHoro HMnyAbca b6ah3h Aynw, xaM, xac ee ABHtKCHHe oxHocHxeAbHo 
AyHW cxaHOBHxca HeB03MyigeHHbiM. 

FopasAO xpyAHce Bw6paxb HaqaAbHwe ycAOBHa ASHHieHHa paKcxu, ccah ona Ha cbocm 
nyxH He noAynaex AonoAHHXCAbHoro iiMnyAbca. 

CpcAH 3a4aq, Koxopwe 6y4yx nocxaBAenu npn o6Aexe Aynw, mo>kho npeABHAexb $ 0 x 0 - 
rpatpHpoBaHiie aacxH AyHM, Koxopaa hc BHAna c 3eMAH. Flpn axoM paxexa AOAHtHa npn- 
eAHSHXbca K Ayne na HeKoxopoe MHHHMaAbHoe paccxoaHHc i. 

TaKHM o6pa30M, nama aaAaaa 6yAex peiueHa, ccah xpaeKxopna paxexw 6yAex yAOBAe- 
XBOpaXb AByM yCAOBHHM: 

1) paKcxa nepecenex ahhhk) 3eMAa— Ayna co cxopoHW HCBHAnMoft qacxn noBepxHOcxH 
Aynw Ha paccxoaHim s ox ee jjeHxpa; 

2) paxexa BepnexcH na Scmak), x. e. npoilAex na He6oAbuioM paccxoaHHH ox jjcHxpa 
3eMAH. 

B xox MOMCHX, KOPAa 6yAex BwnoAHaxbca nepBoe ycAOBHC, paccxoanne paKcxw ox ycHxpa 
3eMAH 6yAex pasHO r., = a' -\-t, PAe a — cpcAHce anaqeHHc 6oAbuioii noAyocH Aynnoft 
f)p6nXbl. (^^BHiKCHHC Aynw CHHXaCM KpyPOBWM). 

3aAaAHM HaqaAbHwe ycAOBHH ABHaicHHa paKexw. Flycxb b HaqaAbHufl momchx paKcxa 
HaxoAHXCH Ha MaAOM paccxoaHHH r, ox ijcHxpa 3eMAH. PaccMoxpHM BAAHHXHqecKoe ABHHte- 
HHC OXHOCHXCAbHO 3eMAH, OnpeAeARCMOC .MHHHMaAbHUM paCCXOHHHCM OX tJCHXpa ScMAH, 
paBHbiM r„ H MaKCHMaAbHbiM, paBHNM r,, PAC = Sacmchxw SAAitnca <7„ H Cfl onpe- 

ACAHlOXCa H3 COOXHOIIlCHHit 

r2 = o«(l ' ej. 

riycxb - SAAHnxHqecKaa cKopocxb, cooxBcxcxByioijgaa paccxoaHHio r^. CooCujhm bxv 
cKopocxb paxexe b HaqaAbHwIf momchx. 

rioKa paKcxa hc nonaAex b ctpepy Aeltcxeiia Aynw, ona 6yAex ABHpaxbca no SAAHnxH- 
qecKoft op6Hxe c BACMCHxaMH h e^, onpcAeAscMUMH cooxhouichhamh (1). 

B6AII3H AyHW ABtltKCHHC paKCXbl CXaHOBHXCH HCBOSMy^CHHUM OXHOCHXCAbHO AyHW. CkO- 
pocxb ee npn bxom c yAaACHHCM ox 3eMAn yBCAHqHBaexca noA bahhhhcm Aynw, b xo 
BpcMH KaK aAAiinxHqecKaa CRopocxb c yAaACHncM ox 3eMAR yMCHbinaexca. 

HxaK, b o6AacxH xcchopo cdAHtHCHiia c Aynolt ncxRHHaa CRopocxb 6oAbuie aAAiinxHqe- 
ckoB. KpoMC xopo, oqcBHAHO, qxo r (paccxoaHHC ox Bcmah) c xeqcHHC.M BpcMCUH Boapacxaex. 
Yqxa 3XH abb o6cxoHxeAbCxBa, noKaatcM, qxo aah ocxyAHpyioigefi opSuxbr oxHoctixcAbHO 
3eMAH B paccMaxpHBacMhifl momchx xcchopo cSAHHiCHHa c AynoS MHHHMaAbHoe paccxoaHHc 
ox 3eMAH r\ 6yAex, Boo6iBe roBopa, 6oAbiue, qcM hcxoahoc paccxoaHHc r,, aBAato^eeca 

MHHIIMaAbHUM AAa HCXOAH08 BAAUnXHqCCKOH Op6HXbl. 

AeficXBHXCAbHO, KaK BHAHO H3 COOXHOUlCHRa ^ — |, npH OAHOBpCMCHHOM 

yBCAHHCHHit u H p 6oAbtuaa noAyocb ocKyAHpyioQiix op6Hx 6y4ex c xeacHiicM bpcmchh 
yBCAHqHBaxbca; b qacxMocxH, Ooc ]>ao' 

rioKatKCM xenepb, qxo c„c,. <[co- KaK 6biAo CKasano, Hac HHxepecyex CAyqaB, kopab 
paKcxa npH6AH3HXca k Ayne Ha MHHHMaAbHoe paccxoaHHc £ npn nepeceqcHHn eio ahhhh 


3eMAH— Ayna. Tbk Kaa i - MHHiiMaAbHoe paccToaHHe ot Aynw, to ckopocTb paKerw otho- 
CWTCAbHO AyHbl dyAGT D 8TOT MOMCHT nepnCHAHKyAHpHa AHHHH fi/? (pHC. 1). 

CKOpOCTb AyHU Vj, TOiKB nepnCHAHKyAHpHa K AHHHH TL/i, CABAOBareAbHO, CKOpoCXb 
paKeru OTHOCHTCAbiio SeMAii, paDHaa U;j=W/, Toate nepneHAHKyAapHa k stoS ahhhh. 

TorAa 77? SyACT afCAHttHUM paccToaiiHCM aah ocKyAapyioiijeft op6HTbi, cooTBCTCTByioiaeii 
BTOMy MOMCHTy BpcMeiiii. PaccToaHne 77?, paBHoe a t-e h, cACAOBaxeAbHo, paBHoe r.,, 
()yAeT paniio 


I MCXOAiiofl BAAiiiiTimecKoH opOiiThi ^ 


Biiaiim, 'ito nepiircAiillHoe paccToamie aah ocKyAiipywiaefi op6iiTbi r, — O ock. (1 - t’ocn), 

AOH€THHTOAbH<), CyAOT CoAblllC r, — «u(l t\,). 

BiiumiT, AAH TOI'O »iTo6bi MOI'AO 6biTb /, r, (t. e. AAH ooecneHCHUH BoSBpaujeHiiH 
pnKBTM iiH 3 omak>) ih'oGxoaiimo, mtoow nocAC c6Aiia{eHiia c AyHoB nocACAywiijHe BOSMy- 
llJCHlia OT AyHbl yMCHbUIHAll 6w B AOCTaTOHHoft 
. '1 CTcneHii CKopocTb paaeTbi. 

JJ I 06o3HaMHM qepea 0 yroA McaiAy CKopocTbw 

lf\ e „ paKCTW II ee paAnycoM-BCKTopoM. B aaBHCHMOCTii 

OT HanpaBACHna cKopocTH paxeTH bCahsh AyHbi 

^ MoryT npeACTaBHTbca HCTbipe CAvnaa: 1) 0<r 

if.' < 0 < 90“, 2) 90 < < 180°, 3) 180* < 0 < 270°, 
• 4) 270° < *< < 360° (cKopocTb A^hw oSpasyex c 

J paAHyCOM-BCKTOpOM ypoA 9=90°). 

PaCCMOTplIM ABH>KeHHe paKCTbl C MOMCHTa 
Koivw ona naxoAiiTca iia ahhhh AvHa — S bmah Ha paccToaHim ot ijcHTpa Ayubi, 
I'AC OAIIBKO K MHHHMaAbHOMV paCCTOHHHK) OT IjeHTpa AvHbl, paBHOMy t (b HACBAbHOM 

c'Ay'iae A„=j). TorAa vrAW 6yAyT 6 aii3kh k 90 lun k 270°. 

Ha pile. 2 npoACTaBACii eAyialf 2. na piic. 3 - cAyaafi 3, iia piic. 4 - cAyaaft 1 h iia 
PHC. 5 -cAyaa# 4. 

PaccMOTpiiM IISMCMCHHC CKOpocTH paKCTbl HaaiiHaa c MOMCHTa 

Ecah a ^cctohhiic paKCTbl OT ucHTpa AyHbi, to ycKopcHiic, coo6igaeMoc Ayaoft. 
paBHO «•— y' • riycTb - ycKopcHiic, coodigacMoe AynoH b momcht t„. TorAa 
. Hsmchchmc CKopocTH 38 MaAblit npoMOKVTOK BpcMCHH A/ 6yAeT paBHO 

— w - A/ II iianpaBACHO k AyHc. FIocTpoiiM aah Kaauoro cAyaaa CKopocTH pasHbic 
I A«>° 3a BpcMH Af Ayna, ABiuKyifiaaca co cKopocTbio v^, nepcMecTHTca b Toaxy 
L a iMiKCTa sa btot aic npoMWKVTOK BpcMCHii ncpcMCCTHTca b ToaKV Ri, npnacM 
a/?/?,^iV-Af. 

Its nocTpocHiia bkahm, aro b CAvaac 2 (piic. 2) CKopocTb paKCTbi npoAOAiKaeT yacAH- 
aHBaTbCJi (t, e. v'g > «•£ m t. a.), tak kbk oha b momcht ■*„ o6pa3ycT ocTpwfl yroA c na- 
npaB.\CMHCM aa Avhv, h c tchchmcm bpcmchh stot yroA yMCHbuiaercH. 

B cwaac 3 (pMC* 3) acpcs MaAbil npi>MeiKyTOK spcMCHii CKopocTb paxcTbi HaancT o6pa- 
aoBMBBTb rynoi yroA c HanpaBACHHCM Ha Avhv. 9to noBCAeT k tomv, axo CKopocxb 

HaaHCX VMCMWHaTbCM. 

Hs nocrpocMHa aah CAyaaa 1 (piic. 4) mn bhahm. axo Ha maaom npoMCJKVXKC ape- 
VCMM (mbaom. xaK KBK 6,, 6.\HaKO K 90°) CKopocxb paKcxbi y-MCHbuiacxcH, HO saxcM HaaRBaex 
B CB«M c xcM. axo yroA mcjkav ox ii iianpaBACHiicM na Ayny cxanoBirrcJi 
H a jiBABHelmoi yM«ibinacTc‘». 

HaKonep. a c.ayaac 4 (pac, 5) CKopocxb paKcxu epaay j«e HaaiiHarx VMCHbiiiaxbca. 


SaMCTHM, axo CAyaaH 1 h 2, c OAHofi cxopoHbi, h CAyaaH 3 h 4, c ApyroS, oxAHaaiOTCK 
BCAHaHHofi ypAa McjKAy CKopocxbio paKCTbl H cKopocTbio AyHM. B cAyaaax 1 h 2 axor 
yroA ocxpbia, a b 3 h 4 — xynofi. 

TaKHM o6pa30M, b pesyAbTaxe nocxpocHHH mm bhahm, axo b cAy<l^aHx 3 h 4, x. e. 
KorAa yroA MCHtAy CKopocxHMH paKCTbi h Aynw xynoS, BOSMy^cHHH co exopoHU AyHbi 
nOCAC c6AH>KeHHfl 6AaronpHHTCTByiOT yMCHbUICHHIO CKOpOCTH paKCTbl, T. C. B03BpaBgCHHI0 
paKCTbl Ha 3 cmak). 

B KOHcaHOM cacTc BcpoaxHoCTb B03Bpaiygc- 
HHH paKCTbl Ha ScMAK) C HCKOTOpOrO MHHH- 

MBAbHOro pacCTOHHHB 6 OT AyHH onpCACAflCTCB I 

CKOpOCTbK) OTHOCHTCAbHO AyHW, C KOTOpott OHB I 



npoxoAHT b6ah3h nocACAHctt. MontHo CKaaaxb, axo pasAHane MCiKAy pa3o6paHHbiMH CAy- 
aaHMH npH IpHKCHpoBaHHOM 5 COCTOHT B paSAHaHOtt BCAHaHHC BTOfi CKOpoCTH. 

McM MCHbUlC e, TCM 60AbUlC AOAIKHa 6bIXb OTHOCHTCAbHaB CKOpOCTb. OAHaKO HpH pcuic- 
HHH saAaaH b nepBOM npHOAHHtcHHH mu no cyigecray HHaero hc shbcm o6 onxHMaAbHofl 
BCAHaHHC axofl CKOpOCXH H XCM 6oAec O BCAHaHHC HaaaAbHOtf CKOPOCXH paKCTU OTHOCH- 
TCAbHO 3 cm AH. 

B nepBOM npH6AH2KCHHH MU HCXOAHM { 

na HCBoSMy^CHHoM SAAHnxHaecKoli op6Hxu | 

c saAaHHUMH nepHrcAHilHUM h aipcAHiiHuM I 


AaAbHetfuiHc npH6AH3KeHHH CTpoH.M xaKii.M o6pa3oM, axo6u scAHaHHa n nanpasAcHHc cko- 
pocTii paKcxu OTHOCHTCAbHO AyHU oKasaAHCb 6u HandoAce 6AaronpH)iTHUMH (b yKanaHHOM 
BUUie CMUCAC) aah BOSBpaigeHRH Ha ScMAIO. 

§ 2. 06 ycAOBHHx cyQecTBOBaBHH cBMuerpaHHux op6HT 

B pa6oTc HcnoAb'soBana HSBccxHaH hach o ciiMMCxpHaHux xpaeicropKHX, HaucAutaH CBoe 
npHMCHCHHe B pa6oxax KoncHrarcHCRoft uikoau npH nocxpocHnn nepHOAHaecKHX op6iiT 
B 3aAaae xpex xca h npHucRCHHaa F. A. MeOoxapeBUM b aaAaae o paKcxax (He6oTapeB, 



riycTb 4BHiKeHHe no op6HTe 3a4aeTCH ypaBHeHHjiMH y = 9 (^). Byiein roeopHTb, 

mo op6HTa CHMMeTpHqna, bcah 

/«)=-/(-/), 

Ms BToro onpeACACHHa CAe^yeT, hto TpaeKTopna ^BHatcHHa CHMMerpHHHa OTHocHTcAbHo 
OCH X, a ro4orpa(J) CKopocTcJS CHMMeTpnqeH oTHOCHTCAbHo och y. 

rioSTOMy 40CTaTOqHO nOCTpOHTb TOAbKO nOAOBHHy Op6HTIil (coOTBCTCTByiOIgyjO, HanpM- 
Mep, i/]>0 HAH y<C.Q). KpoMe Toro, cHMMeTpHHHbie opdHTW HMciOT eige H TO npcHMynjecTBo, 
HTO HanaAbHbie H KOHCHHbie KOOp4HHaTbI H CKOpOCTH CHMMeTpilHHW B yKaSaHHOM Bbiuie 
CMHCAe. 9 to co34aeT H3BecTHbie y4o6cTBa, tbk kbr npn cbocm BOSBpaigcHHH paKexa cnoBa 
KOCHCTCH op6HTi>i cnyTHHKa, c KOTopoft OHa 6biAa 3anyigeHa, h cmoskct nepeMTH na STy 
op6HTy c noMo^bio Tanoro me no BeAHHHHe TOAMKa, c KaKHM oHa aanycKaAacb 4 ah noAexa 
BOKpyr Aynw. 

OycTb 4BH>KeHHe paKCTw onpe4eAHeTCH CAe4yioiBHMH 4H(Ii(t)epeiiiiHaAbHbiMn vpaBHeHHJiMH: 

-^ = F(x, y, t). 


>KHo 40Ka3aTb, HTo ecAH npaBbie nacTH ypasHeHiiii (2) o6Aa4aK)T cboHctbom 

F(x, -y, -D^F{x, y, t), ^ 

—y, y, t) 

I B HaqaAbHbili momcht ■^=y = 0 (t. e. b HaqaAbHbiif momcht paKera Haxo4>iTc>i 1 
I a cKopocTb ee nepneH4HKyAHpHa och x), to TpaeKTopna 6y4eT cHMMeTpiiqHott. 


OycTb 


x = f{t) H i/ = 9(0 


nacTHoe peuieHHe ypaBHeHnU (2). 

B COOTBeTCTBini C 3THM HMCCM TOm4eCTBa 


-^^ F[/{t), o(0, t], 


BoabMCM 4Be CAe4yioiSHe <l)yHKHHH l=—/{—t) h r,= 4H(tii{>epeHi|HpyH hx 

4Bam4bt H npuKHMaa bo BHHMaHHc (3), noAyqHM 

^ = ?{-t),-t]^F[f{-f), --?(-/), /). 

-g.= ^ -^[/(-/). ?(-/). -? (-0, i] r. t). 

TaRHM o6pa30M, ? h x TaKate hbahiotch pemeHneM ypaBHeanfi (2). 

4 aji Toro qroeH bto peuieHRe cosnaAO c peuieHueM (4), Heo6xo4 HMO h 4ocTaToqHo 
B CHAy e4HHCTBeHHOCTH pemCHHH CRCTeMH 4H4)l])epeHjiRaAbHHX ypaBHCHHii (2), qTo6bl HX 
HaqaAbHbie ycAOBna cosnaAaAH: 

(^).=(§l. (5) 


ripM / = 0 HMeeM 

-„=/<0). -,. = 0(0), 

-:.=/(0), ,.= .(0), (4) = -(f), 

B CAyqae i/u=::o(0) = 0 h = = 0 6y4eT HMerb mbcto (5). 

Ho TOr4a H 

9tO OSHaqaCT CHMWeTpHIO KPHBOB x^f(t), y = '-j{t) OTHOOIlTeAbHO OCH A-. 

§ 3. 0co6eHHOcTH HHCAeaHoro HHTerpapoBaHBH AB(|>^epeRHBaAbHux 
ypaBaeHBft saAaaa 

ripii peuicHHH 3a4aqH bbo 4 hm cAe4yK)iijHe ynpoujenna: 

1) paccMBTpHBaeM 4BHiKeHHe paKCTw no4 4ei}cTBHeM cha npHTHmcHHa Scmah, Aynw h 
U oAHua, npeneeperaa B03Myii|eHHHMH Apyrax tca CoAHeqnofl chctcmw; 

2) ABHmeHHe Aynw h roAHHHoe ABBrnenne CoAHHa paccMaxpHEaeM ’b oahoA haockocth- 

3) cqHTaeM ABHmeHHH AyHw h CoAHija KpyroBWMH; ’ 

4) MaccoA paKeTbi npeHe6peraeM. 

CiicTewy KoopAHHaT Bbi6HpaeM CACAywiijHM o6pa30M. 

HaqaAO noMeiijaeM b yeHTp Bcmah. Och coxpaHHiOT nocTOHHHoe nanpaBACHHe othoch- 
TeAbHO HenoABHJKHMX 3Be3A. 

Ocb x HanpaBACHa b HawaAbijoe noAomcHHe ycHTpa CoAHija. Ocb y cocTaBAHer 

yrOA ^ C OCbK) A-. 

B HauieA CHcxcMe ASHmeHua Aynw 11 CoAH^a 6yAyT onHCbiBarbCH ypaBHeHHHMH 
cos — n't), A',,. = a" cos n" t, 

y,. = — a' sin n't), y,. = a" sin n" f, 

PAe ana --cpeAHHe paccTOHHHa 40 Aynw h CoAH^a; n' n" — cooTBercTByioiHHe cpeAHHe 
ABHmeHHa; — ypAOBoe paccTOHHHe AyHw or och a: b momcht / = 0. 

4H(|)({)epeH!jHaAbHbie ypaBHeHiia OTHocuTCAbHoro ABHmeHHa paKeTw sanacbiBaiOTca b cac- 
AyHJUjeM BHAe: 






. «/v — ACKapTOBbi KoopAHuaTM paReTiii, Aynbi h CoAHija, 

= (•»■ — »- {y—y,y, 

= (x — A- J- -I- (y — y 


— nocTOHHHan THroxeHHH; ntj., m 
yqHTbiBaa (7 ), hmccm 


Maccbi 3eMAB, Aynu h Coahbb. 
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B (popMyAax (8) 'tACHU k'm^-^ , k'nij^-^ CHAbHo BospacraiOT c y6iiiBaHHeM r, uto aah 
coxpaHCHHH TOHHOCTH noTpe6yeT uacToro yMeHbuieHHX mara. 

C aaMCHoft HesaBHCHMoS nepcMCHHoif no ({)opMyAe ( 9 ) 6y4eM HMCTb ypaBHeHHB: 


^jti. = — o' cos — nV)]- -+- [i/ -H a' cos («„ — n't)Y, 

— o' cos n'7]- -+- \y - a" sin ri't]-. 


ripH nepcHoce naiaAa Koop4HHaT b yeurp Aynu c coxpaHCHHCM HanpaBAenua oceii 
KOOp4HHaT ypaBHCKHR OTHOCHTCAbHOrO 4BH»ieHHH npHHHMaiOT BH4 




r = — k^m. ' 






B oOAacTH TCCHoro c6AH>KeHHH c Ayno# bahhhhc nocACAHeft uacTOAbKo CHAbHo no cpaB- 
HCHHio c acHctbhcm Scmah h CoAHjja, HTo 4 Ah npH6AH2KeHHoii oycHKii npaeux qacrelt 

MO>KHO nOAbaOSaTbCH (pOpMyAaMH HCBOSMyiyCHHOrO 4BHB<eHHH. 

OycHHM Ka2K4biii MACH B npaBoli qacTH (10). 

MachiiI ^ yMCHbiuaiOTCH no Mcpe npH6AH>KeHHH k Ayne. Machw k^nif 

I ■> / y \ \ dr dx \ dr dy 

M K-nii^ I -- 1 orpaHHqcHbi. vJyeHHM BupaBiCHHa — • m — • — — . , 

Ha ypaBHCHHR KenAcpa hmccm 


r4e X, y — KoopAHHaTbi paKCTU OTHOCHTCAbHO Ayni 


^Ir = [jc a' COS (3„ — n't)Y h- [i/ — a sin («„ - n't)Y, 

= [a- h a cos (S, — n't) — a" cos n"/Y [y — o' sin (Jt,, — n't) - a" sin n'7]-, 


CpasHHBaH nocACAHCe paBCHCi 
^ dg 4 a 


CDopMyAaMH (8) noAbaycMca, Kor4a BAHBHue Ayubi cTauoBHTCa npeo6Aa4aioyiHM. 
ripH qRCAeHHOM HHTerpnpoBaHHH npHBCAeHHbix Bbiuie ypaBHCHHit noAbaycMca CACAyioiiiHMii 
({)opMyAaMR MCTOAa RBBApaTyp, cooTBCTCTByioiaero MCTOAy KoyaAAa (Cy66oTRH, 1937): 

— ^ vrlm 240-'" ' 60480-'" •’ 


f— — (isin£, -^=«V1 -c‘cos£, Tf — o 


— 12-^n l 240 6b480-^« ' • • •> 

/-V, = ‘‘-^o ““ 12 fo ' nf"~ *■ ■ • • ’ 

r 4 e w — mar HHrerpHpoBaHHH. 

(DopMyAU 4AH y, aHaAorHRHw. 

ripR HHTerpRpOBaHHH ypaBHCHH# ABHMfeHHR paKCTM B6AHaH AyHU BB 04 HM nOACTaHOBKy 
CyHAMana (Sandman, 1913) 

dt — rdu, (9) 

r4e a — HOBaa aesaBRCRMaR nepeMeRHaa HirrerpRpOBaHRa bmccto t. 

Sra noAcranoBKa BHaaRTCAbHO o6AerqaeT BuqHCAeHna. 


le j ® i ■< 1, I cos £ i < 1. 

r% c/"x 

Bh4hm, rto nocAe aaMCHbi HeaaBHCHMott nepeMCHHofl h CTaHOBarca orpaHH- 
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OpeoepasyeM Tcnepb ypasHeHHJi (10). BbipasHM ^ nepea 


ripaBbie qacTH ypasHeHHfl (11) Tenepb co4ep>KaT nepawe npoH3B04Hbie. FloSTOMy 4 ah 
MHCA eHHoro HHTerpHpoBaHHH (popMyAa KoyBAAa 4Aa HenocpcACTBCHHoro ynoTpe6AeHH« 
Tenepb ne ro4KTCfl. CBe4H nauiy CHCTCMy 4Byx ypaeneKHtt k cncTeMe ncTbipex ypaBueHHii 
1-ro nopfl4Ka, mu MOUieM BocnoAbaoBaTbcn aareM cooTBeTCTsyioigeM (popMyAoS KBa4paTyp. 
Ho MU nocTyoHM HecROAbKo HHaue, a HMeHHo: ocxaBHM b chac (popMyAy KoyaAAa, npHMCM 
Bxo4H^He B npasyio «iacTb nepsue nponaBOAHue BupasHM Mepea paanocTH. 

5y4eM HMCTb 




/»== ‘>1 I 


§ 4. HcxoAHafl opfinra 

3a e4HHHHM H3MepeHHa npHHHTu: aKBaTopnaAbHuft paAwyc Scmah, paanuft 6378 km, 
cyTKH H Macca Scmah. 

ripHHHTu CAe4yK)isHe SHaucHKa aCTpoHOMHHecKHX nocToaHHUx: cpe4HHfi pa4Hyc AyHHOft 
op6HTu a' = 60.270 pa 4 HycoB Scmah; cpe4HH8 pa4Hyc CoAHeiHoft op6HTU a" = 23440 
pa 4 HycoB 3eMAH; Macca AyHu /n^ =0.012265 Maccu Scmah; pa 4 Hyc Ayau /?^=1738 km; 
cpe 4 Hee 4 BHa{eHHe Ayau n' = 13?17643; cpe 4 aee 4 BHiKeaHe CoAa^a n" = 0?98561. 

PaKexa aanycKacTca c acKyccTBeaaoro cnyTaaKa, nepaoA o6paigeaaa KOToporo paaea 
P^,,. = 2'', HAH 0.083333 cyxoK.' Pa4Hyc opSHTU cnyraHKa cooTBCTCTBeaao paaea Pea. = 
= 1.2673 pa4HycoB 3eMAH (8083 km). MaaHMaAbaoe paccToaaHe paKCTU or ueaxpa Scmah 
TOJK e 6y4eT paBao r, =1.2673. MaKCHMaAbHoe paccToaane ot Hearpa Scmah apnaaMaeM 

a SuduMoe dSi/xenue 

L C0/IHU,tt 

t 





HaaaAbHue aHaqeaaa | 


3-).- (£).' (ih. 


etlAII BKHROAeiia no (^)^. (^)^, r,„ «3 T.6AHBb. RRC- 

ACHHoro HHTerpapoBaHHa no nepeMeaHoft t. 

ripa HHTerpapoBaHHH ypasHeaHS (11) aecKOAbKo saaneauH r- h ^ 6hah iipo- 
HHTepnoAnpoBaau 4Aa hobux saaneanK BpeMeaa, cooTBeTCTayioigHx pasauM xarepBaAaM 
nepeMeHHofi ti. flpH stom 6uAa HcnoAbsoBaaa ({lopMyaa HbioroHa 4An aepasHux npoMeacyT- 
KOB apryMeara (ynTTCKep h Po6hhcoh, 1935). Ecah nsBecTHu aaaqeHiiH qiyaKuaS f{u^, 
/(u,), /(iij). . ./(ut), H pa34eAeHHue paaaocTH k-ro nopsuRa HcqesaioT hah aeaaaqHTeAbHu, 
TO aaaqeHHe ipyMKHHH /(«) 4 ah HCKoxoporo npoMcsKyroqHoro aaaqeHHa apryMCHTa « MOJKeT 
6uTb aaRACHO no (popayAe 

/(“)=/(««)-*-(“ — «o)/(«.» «i) ' (« -««)(« Ui, Wo) ' 

-I-(h Oo)(" “l)(“ "2)/(“<.» "l. "2> «3)-«-...-»- 

-i-(n — u,)(« — u,) . . . (« — «»_2)/(u,„ «„ If2, . . .,«»_,), 

Me /(Uo, a,), /(a#, «„ «»)•.■ — pasACACHHUe paaaocTH. B aameM cAyqae HaaecTHu qexupe 
3HaqeHRH apryMenra, h paaAeAeHHue paanocTH 4-nopsiAKa pasHU 0. 


paBauM rjj = a' -1-0.3136 (0.3136 coexaBAaeT 2000 km, a MnaHMaAbaoe paccTOHane ot n 
BepxaocTH Ayau cocTaBAHCT okoao 200 km). 

Hmccm r2 = 60.5836, ri = 1.2673. 

Ho (popMyAe (1) noAyqHM aACMeaTU aAAHnxHqecKoft op6HTu — 6oAbuiyio noAyocb 
SKCueHTpHCHTCT B, nepHOA P: 


HaqaAbaaa CKopoCTb paKexu Wg pasaa aAAUHTHqecKoB CKopocTH aa paccToaaHH r, = 
= 1.2673, a HMCHHo: «« = 133.70. HanpaBAeana ABHiKeaHK Ayau h CoAHua noKaaaau aa 

PHC. 6. 

Ha AByx BoaMOHiHux aanpaBAeantt aaqaAbaoR cKopocTH " K— — ("^jo 

BuSnpaeM nepsoe. 

OnpeAeAHM yroA Og, RoTopuft cocTaBAaer paAHyc-BeKxop Ayau c ocbio x a aaqaAbauB 
MOMeax. Ha pHC. 7 yroA Og = Z ^ fZ, — yroA, KoxopuB coexaBAaex aanpaBAeane aa Ayay 
c ocbio JC B xox MOMeax, KorAa paRexa nepeceKaex ocb x. OycTb A ecxb paAnyc ci^epu 
AeiicxBHH Ayau. Oa Moatex 6uxb onpeAeAea cooxHomeaneM 


(ycAOBHe paBeaexsa ycRopeHaS, cosAasaeMux npoxaaieaaeM Scmar h Ayau). 
’ ripocKT Bpayna (Haskins, 1953). 



npeo6pa3yeM Tcnepb ypaBHCHHa (10). BupasHM qepea , 

HMCTb 

d'^x y ‘^y 2 (/ -■»' 


du- 


By4e^ 


( 11 ) 


OpaBbie aacTH ypaBHCHHft (11) renepb co4ep}KaT nepsbie npoH3Bo4Hbie. OoBTOMy 44 h 
nHCAeHHoro HHTerpHpoBaHHfl (popMyAa KoyBAAa 4Aa Henocpe4CTBeHHoro ynoTpe6AeHHH 
Tcnepb He toahtch. Cbcah nauiy CHCTCMy 4Byx ypaBHeHaS k CHCTeine aeTbipex ypaBHCHHii 
1-ro nopHAKa, mu MOHieM BocnoAbsOBaTbca sareM cooTBeTCTsyiougeS (popMyAoii KBaAparyp. 
Ho MU nocTynuM aecKOAbKO HHaae, a hmchho; ocTasHM b chac ^opMyAy KoysAAa, npnqeM 
BxoAHiQHe B npaByio aacTb nepBue npoHSBOAHbie BupasHM nepea pasHoCTH. 

ByACM HMCTb 




2^”^^ 720-^" 


io/:-' •••= ( )/■ 


n 12^’' ' 720 -^-' 60 480^” ' 

/.=-=[-,^( ( )/( 

= < )iH-^ U ), 


-< )„ 




HaqaAbHue sHaHeHHH i 


»(m 




(S-l 


\du /( 


(dxX 


I Ta6AHlIb( ^ 


. d^ 


6uam npo- 


OUAH BUHHCAeHU HO ^ 

ACHHoro HHTerpnposaHHH no nepeMennofl /. 

ripH HHTerpHpOBaHHH ypaBHeHHtt (11) HeCKOAbKO SHaHeMHii ^,2 " ' 

HHTepnOARpOBaHH AAH HOBHX SHaHCHHii BpeMCHH, COOTBeTCTByiOllJHX paBHUM HHTCpBaAaM 
nepeMCHHofi u. FIpM 8 tom 6uAa HcnoAbsosaHa (popMyAa HbioTOHa aah Hepaanux npoMesKyr- 
KOB apryMenra (ymTeKep h Po6rhcoh, 1935). Ecah HSBecTHU aHaneHUH (pyHKUHH /(«„), 
/(«,), /(iij). . ./(«»), H paBACACHHue pasHocTH ^-ro nopHAKa HcaesaioT hah HeaHaanTeAbHu, 
TO 3Ha<ieHHe ^ynicaHH /(«) aah HexoToporo npoMOKyTOHHoro anaqeHHH apryMCHTa u moh^ct 
euTb HaflACHO no (popMyAe 

/(ii)=/(u„)-i-(« — u,) i-(h — Uo)(k — «,)/(«,„ «„ u.) I 

-|-(ll Uo)(“ “l)(“ «2)/(“<.l “u "2> Wl)* ••• ' 

^-(u — Uo)(d — «,)...(« — «t-2)/(u,., «„ Uj,- . 

TAc /(uj, «i), fipw “if “*)••• — pasAeAeHHUe paanocrn. B HauieM CAyqae naBecTHu aeTupe 
SHanenRH apryMenra, h pasAeAennue pasHOCTR 4 -nopaAxa pasHu 0 . 


§ 4. HcxoAnaa opdnra 

3a eAHHHHM HSMepeHHH npHHHTu: aKBaTopHaAbHuS paAHyc Scmah, paBHuii 6378 km, 
cyTKH h Macca Scmah. 

npHHATH CAeAyioigHe SHaqeHHH acTpoHOMHqecKHX nocToaHHUx: cpeAHHfi paAHyc Aynnolf 
op6HTu a' = 60.270 paAnycoe Scmah; cpeAHHB paAHyc CoahchhoH op6htu a" = 23440 
paAHycoB 3eMAH; Macca Aynu = 0.012265 Maccu Scmah; paAHyc Ayau /?;^=1738 km; 
cpeAHee ASHJKeHHe Aynu /i' = 13?17643; cpeARce ABHHieHHe CoAHjja n" = 0?98561. 

PaxeTa aanycKacTCH c HCKyccTBCHHoro cnyTHHKa, nepHOA oSpaujeHHa KOToporo paBCH 
P^„. =2'', HAH 0.083333 cyTOK.* PaAHyc op6HTu cnyTHHKa cootbctctbchho paaen Pco. = 
= 1.2673 paAHyccB Scmah (8083 km). MnHHMaAbHoe paccTosHHC paxeTU ot yeHTpa Sbmah 
TOH se 6yAeT paano ri = 1.2673. MaKCHMaAbHoe paccTOUHHe ot HeHTpa 3e,MAH npiiHHMaeM 

y 'SuduMoe d6u3Kenue 



paBHUM rjj 0.3136 (0.3136 cocTaBAHer 2000 km, a MHHHMaAbHoe paccToaHHC ot no- 

eepxHocTH Aynu cocTaBAHCT okoao 200 km). 

HneeM r2 = 60.5836, ri = 1.2673. 

rio (pOpMyAC (1) nOAyMHM BACMeHTU aAAHHTHqeCKOlS Op6HTN — 6oAbUiyiO nOAyOCb a, 
aKCueHTpHCHTCT e, nepHOA P: 

0 = 30.9259, e = 0.95902, P= 10.2071. 

HaiaAbHafl CKopoCTb paKCTu Oq paBua aAAHnTHMecKott CKopocTH ua paccToaHHK r , = 
= 1.2673, a HMeHHo: w„ = 133.70. HanpaBACHna ABHJKeHna Aynu h CoAHaa noKaaaHU na 

pHC. 6. d d 

Ha AByx BoaMOKiHux nanpaBACHHli HaaaAbHoft CKopocTR = 

Bu6HpaeM nepBoe. 

OnpeAeAHM yroA Oq, KOTOpufi cocTasAaeT paAnyc-BCKTop Aynu c ocbio x b naqaAbnufi 
momcht. Ha pnc. 7 yrOA % = L RTL — yroA, KoToputt cocraBAacT HanpasAeaHe aa Ayay 
c ocbio Jc B TOT MOMCHT, KOPAa paKeTa nepeceKaer ocb x. PlycTb A ecTb paAayc c^iepu 
AeHcTBHa Ayau. Oa Moacer 6HTb onpeAeaea cooTHomeaHCM 


kimi 


( 12 ) 


(ycAOBHe paBeacTsa ycKopeaRS, coaAaaaeMUx nporaaceHReM Scmah h Ayau). 
’ ripoeRT Epaywa (Haskins, 1953). 


BosbMeM TRfua'. Tor 4 a cooTHouicHHe ( 12 ) nosBOAHT onpeACAHTb A h hs paBHo6eA- 
pcHHoro TpeyroAbHHKa TRL — yroA 6^. By4eM HMCTb 

a - A2 ’ 


oTcio4a A = 6.6747, Zeo = 6?3486. 

YroA BOBbMeM paBHbiM ^ = n' -y -H 6^, r4e y — 5.1035 — noAynepH04 baakhthmc- 

CKOfi Op6HTbI. 

Hcxo4Hyio op6HTy, xaKHM o6pa30M, cxpoHM c HaqaAbHMMH ycAOBHJiMH: 


x, = 1.2673, y„ = 0, (-^)„ = 0, = 133.70, a„ = 73?5952. 

BbiqHCAeHHH BCAyTca c qexbipbMa 4 ecHTHHHbiMH 3HaKaMH. LLlar Bbi6HpaeM raa, mto6w 
•jeTBcpTbiMH pa3H0CTHMH MOJKHo 6biAo npeHe6peHb. Ha pasHMx yqacTKax HHxerpHpoBaHHH 
uiar MCHBeTCfl ot Mg = 0.001 40 m = 0.128. Bcero 
y 6biAo c4eAaHo okoao 200 uiaroa. 

06a{HK BH4 HCxo4Hofi op6HTbi noKa3aH Ha pHc. 8. 
Otmcthm, qxo b6ah3h Aynu paxexa 4BH}KexcH 
oxHocHxeAbHO AyHbi no rHnep6oAe, 6oAbuia3 no- 
Ayocb Koxopoit HMeex He6oAbiiioii naKAOH k och 
X. SAeMeHxu rHnep6oAbi: a =0.5276, e = 2.8116. 
Panexa npoxo4HX Ha MUHHMaAbHOM paccxoHHHii ox 
Aynu, paBHOM 0.9574 (6100 km). Oho cooxbbxcx- 
Byex MOMCHxy t — 5.4628. B6ah3h AyHN CKopocxb 
paKCXH OXHOCHXeAbHO ScMAH OCXaeXCH BAAHnXHHe- 
P"®- 8- ckoM, nopji4Ka CKopocxn AyHbi (okoao 1.1 km). Sac- 

opViS-H."**”’*''''*'""*” MCHXbi ocKyAHpyio^eM op6HXbi paKexN b KOHenHutt 

MOMCHx 7.23304 CAeAyioigHe: a = 47.8698, 
c = 0.9918. PaKcxa oSnsaxeAbHo 4ocxHrHex noBepxHocxH Scmah, xaK kbk k = a (1 — e) = 0.3920. 
CKopocxb paKexbi Ha nosepxHocxH Scmah 6y4ex cocxaBABXb okoao 11.169 km/cck. 




ITpepMeucm 


§ 5. MeroA rpa^iiraecKoro BHTerpBpoBaaHsi 

KaK 6biAo CKaaaHo bo BBe4eHRH, Haiua 3a4aqa cocxohx b BMBCHeHHH KaqecxBeHHoii 
KapxHHbi 4BH3KeHHH paKexbi. Ho xaK KaK He cy^ecxByex xeopHH, c noMo^bio Koxopott 
Moauio 611IAO 6bi peuiHXb axy aa4aqy b o6®eM BH4e, xo ocxaexca 4pyroa nyxb, a HMeHHo: 
HCCAe40BaHHe KaqecxBeHHoH KapxHBH A'BHateHHtt Ha ocHOBaniiH nocxpoeHHH 4ocxaxoqHo 
6oAbmoro BHcaa npHMepoB op6HX. 

ripB pemeHHR AHip^epeHyRaAbHbix ypaBHeHRi BoaMyqgeHHoro 4BRa(eHHR noAbsyioxoi, 
KaK npaBRAo, mcxoaom qacAeRHoro RHxerpRpoBaHRR. Ho, kbk RSBecxHO, qRCAeHHoe RHxe- 
rpRpoBaHRe — npogecc xpyAoeMiuia. B HeKoxopbix saAaqax 4 ah coxpaBeHHR xorhocxh 
B npoiiecce RHxerpHpoBaHRR npRXOARxcR MeHHXb mar. Flpn 3 xom Heo6xo4RMoe rrcao maroB 
MOBcex cxaxb oneRb OoAbmRM. 

ripR RHCAeHHOM RHXerpRpOBaHHH RCXO4HOH Op6RXbl HBM BpHmAOCb CACAaXb OKOAO 
200 luaroB, npRqeM mar MeHRAca 6oAee 10 pas. Oahsko yeAb 4aHHo8 paOoxbi He xpeOyex 
bucokoM torhoctb. Mh nocxapaeMCR HaBxR Mexo4, Koxoptift KpaxqaflmRM nyreM noseA 6bi 
K Hameft jjeAR — noAyqeHRio reoMexpanecKoB KapxHHM pacnpeACAeHRH HHxerpaAbHbix xpRSux. 

TaxRM MexoAOM RBARexcR rpaqiRqecKoe RRxerpHpoBaHHe. CyogHocxb ero cocxort b cac- 
AywEgeM. 

1. Kax HSBeCXHO, npR RRCAeRHOM HHXerpHpOBaHRR 4R$<J)epeHJJHaAbHbIX ypaBHCHRB, MU 
paa6HBaeM xpaeitTopRio ABRmeHRR Ha MaAue yqacxxR. FIpH sxom mar HHxerpHpoBaHRR mu 
B uOnpaeM xaKRM oSpaaoM, qTo6u npH AaHHOfi torhocth pasHocxH onpcAeACHHoro nopRAxa 
6 uar 6h nocTORHHUMR. B peByAbxaxe mrrerpRpoBaHRR noAyqaeu arhrio, KoxopaR c TmcHb- 
meaneM mara npROAHiKaexcR k AeficxBRxeAbHoB xpaeRxopRR ABRmeHRa. 


B qacxHocxH, ecAH mu npHHHMaeM pasHOCXH 1-ro nopnAxa paBHUMu HyAio, xo axo SHaqRx, 
qxo Ha MaAOM npoMeasyxKe A/, paBHOM uiary HHxerpHpoBaHHH, mu cqnxaeM ycKopenne 
nOCXOHHHHM. 

2. BBe4eM b paccMOxpeHHe BeKxop ycKopcHHa zv, Bexxop HSMeHeuHfl CKopocxH Ai), 
BeKxop CKopocxH V, BeKxop nepeMeigeHHH IS . Tax KaK na rpaipHxe mojkho H3o6paM{axb 
HanpaBAeHiiH, xo mu cmojkcm cxpoHXb sxh BeKxopa, oxKAaAUBan b onpeACAeHHOM Macmxa6e 
HX qHCAeuHue seAHqHHU. flpH axoM aah Ka>K4oro BCKXopa r, v Macmxa6 Mowex 6uTb 
CBOHM. 

Tor4a BMeCTO 4Byx AHcjHpepeHjjHaAbHux ypaBHCHHfi abhjkchhh 
= = <1> (a-, y, i) 

MH MOKCM iiHxerpHpoBaxb 04HO ypaBHeHHe abhjkchhh b BeKxopHoH (popMe 


r4e r- paAHyc-aeKxop paxexu. 

Oxci04a cxaHOBHXca hchoB nocAe40BaxeAbHocxb onepajjHft, hcoCxoahmux aah rpa(|)H- 
qecKoro Mexo4a: 

1) nycxb 4AH HeKoxoporo momchxb msbccxhu Bexxopa Wi, v,; 

2) onpeAeAHeM HSMeHCHHe CKopocxH Ao< aa mbauB npOMCHtyxoK BpeMeHH Af, na KoxopoM 
It), CHHxaew nocxoHHHUM. ByACM HMexb At>, =ai,A<; 

3) CKOpOCXb B MOMeHX Bp^eHH COCXaBHX = ttj •+■ At),.; 

_ 4) BCKXop nepeMeigeHHH A5i , cooxBexcxayioiBHfl npOMOKyxKy BpcMCHH A^, 6y4ex paaeH 

5) B MOMeHX <<+! = /< -4- A<< paAHyc-BCKxop r,+i 6y4ex paaen r,+, =?<-f- a5). 

Aaaee Bce onepauHR noBxopaMXCH CHanaAa b xoB Hse nocAeAOBaxeAbHocxH, x. e. no r.n , 
HaxoAHM o),+„ 3axeM naxOAHM Av.^.,, o.+j, A5 ,^., h x. 4. 

B HamcM CAyqae a» = ^=m,-f-m2, r4e: m, = — a).. = — ^A"; Aj— koh- 
cxaHxu; r. A — paccxoBHRR paKexu cooxBexcxBeHHo 40 jjenxpa Scmah h 40 ueHxpa AyHu, 
'"o) — cooxBexcxByK^ne opxu, noxasuBaioiBHe, b kskom HanpaBAeHHH hbao oxKAaAUsaxb 

Ha rpatpiiKe oxpesKH h ^ . 

TaKHM o6pa30 M, mu bhahm, qxo npH rpacpiiqecKOM iiHxerpnpoBaHHH KOARMecxBO pa6oxu 
sHaqiixeAbHo yMeHbmaexcfl: Bo-nepsux, aa cqex xoro, qxo tpaKXRqecxH mu HMeeu 4040 
He c 4ByMJi, a c oahrm (sexxopHUM) ypasHeHHeM. KpoMe xoro, BMecxo BuqRCAeHHR supa- 
HyjKHO xoAbKo HSMepHXb Ha qepxcHce r, r„ . . . 




H BUqHCAHTb r 

rpa^nqecKRB mcxoa HcnoAbsyexcn hamh npR nocxpoeHHH CHMMexpRqnux xpaeKxopRB 
paxex. Oh 4aex roxosyio KaqecxaeHHyio xapxHHy, narARAHoe npeACxasAeHRe o xapaxxepe 
XpaeKXOpHii B OXACAbHOCXH B SaBHCHMOCXH ox HaqaAbHUX yCAOBuB ABHHteHHR H KapXRHy 
Bcero ceMeicxBa b yeAOM. 

ToqHOCTb peayAbxaxa npH RHxerpRpoBaHHH rpa({)HqecRHM MexoAOM aasHCRX rbk ox qncAa 
maroB, xaK h ox Bu6opa Macmxa6a. 4 ar oAHoro h xoro me qacAa maroB mobuio 0040- 
6paxb xaRoS MacmTa6, qxo xoqnocxb peayAbxaxa 6y4ex yAOBAexBopHxeAbHofi. 

4ar BURCHeHRR xoqBocxH rpB4)HqecKoro MexoAa mh nocxpoRAH „op6Hxy cpaBHeRRR'*, 
a HMeHHo: mu npoRHxerpRpoBaAR rpacpRqecKRM MexoAOM qacxb rcxoahoB opfiRTU, aaiCAio- 
qeHHyio b c^iepe AeBcxBnn Aynu c xcm skc maroM, qxo r npn qRCAeRHOM RRxerpRpOBaRRH 
HCXOAHOfi 0p6RTU. 

ripH BTOM 6ua Bu6paH CAeAyioQHB Macmxa6: aar paccxoRHRB b 1 cm — 0.2 paARycoB 
ScMAH, 4AK CKOpOCXeB B 1 CM — 0.5 pBARyC 3eMAH/CyTKH, 4AR yCKopeRRB B 1 CM — 

0.5 paARyc 3eMAR/c3rrKH’. 
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B Ta 6 A. 1 vtaubi KoopAHHaTU op 6 HTw cpasHeHUH napaAACAbHO c KoopAHHaxaMH, noAy- 
HCHHUMH ^HCACHHUM HHTerpHpOBaHHeM. Tpa^HHeCKOe HHTerpHpOBaHHC Op 6 HTM CpaBHCHHa 
BCAOCb C TO«IHOCTbK) 40 4 Byx 4 eCHTHqHbIX BHaKOB (HanOMHHM, HTO npH qHCACHHOM HHTC- 
rpnpoBaHHH ToqHocTb paBHflAacb qexbipeM 4 ecBTHqHbiM BHaKaNi). 


T a 6 A 


5.67304 

5.71304 

5.75304 

5.79304 


5.87304 

5.91304 
5.95304 
6.03304 
6.11304 
6.19304 
6.27304 
6.43304 
6.59304 
6.75304 

6.91304 
7.07304 
7.23304 


58.3664 

57.8334 

57.2988 

56.7636 

56.2256 

55.6848 

55.1402 

54.5914 

53.4802 

52.3484 

51.1937 

50.0143 

47.5731 

45.0091 

42.3043 

39.4384 

36.3850 

33.1096 


-2.4192 

-2.3793 

—2.3308 

-2.2756 

-2.2149 

-2.1504 


-2.0118 

-1.8632 

-1.7068 

-1.5447 

-1.3775 

-1.0314 

-0.6736 

-0.3070 

0.0658 

0.4428 


58.37 
57.83 
57.30 
56.77 
56.24 
55.70 
55.16 
54.62 
53.50 

52.37 
51.22 
50.06 
47.67 
45.10 

42.38 
39.46 
36.35 
33.04 


-2.42 


-2.38 


-2.32 

-2.25 

-2.18 

-2.10 

—2.03 


-1.96 


1.42 


-1.22 


-0.87 

-0.50 

-0.20 

0.00 

0.58 

0.90 


ripH nocTpoeHHH op6HTbi cpaBHCHHH oiUHOKa 4 AH MHHHMBAbHoro paccTOHHHH OT yeHTpa 
3eMAH r, = a(l — e) cocTasHAa 0.04 eAHHHybi HaMepcHHo, t. e. okoao 240 km, ouiH 6 Ka 
B CKopocTH v^ = k^mj.^2 — — OKOAO 0.005 km/cck., r4e — CKopocTb paKeTbi Ha 
nOBepXHOCTH 3eMAH. 

TaKoM peayAbxaT mojkho cqHxaTb 4 Aa HauiHx ijeAeft y 40 BAeTBopHTeAbHbiM. 


§ 6. Fpa^iHHecKoe nocxpoeRHe cHMHeTpBRHux op6HT 


By4eM cxpOHTb onncaHHbiM bhuic rpaipHqecKHM Mexo 40 M ciiMMexpHHHbie xpaeKXopHH 
4BIUKeHHH paKeXH. 

0npe4eAHM Heno4BHJKHyio CHCxcMy Koop4HHax cAe4yio®HM o6paaoM. HaqaAo noMCcxiiM 
B ueHxp ScMAH. Ocb A HaflpaBHM B xoRKy, Koxopyio aaHHMaex ucHxp AyHN b naqaAbHHft 
MOMCHX 4BHJKeHHH paRCXH. FIoKaatCM, qxo npH xaKOM BM6ope CHCXCMM K00p4BHax npaBHe 
qacxil 4Hf<pepeHHHaAbHbix ypaBHCHHM 4BH}KeHH}i 6y4yT yAOBAexBopiixb nepaoMy ycAOBnio 
CHMMexpHH TpaeKxopnfi [§ 2, (popniyAM (3)]. 

4eflcxBirreAbHO, b HaincM CAyqae 4 H<l»<|»epeHHHaAbHbie ypaBHCHHH 4BH*eHHa paKexN 
OXHOCHXeAbHO SOMAH HMCIOX BH4 








— a’ COS n'if-*- iff— a' sin n'tf (npaxfi^eHHeM CoAHua npeHe6peraeM). 


Bh 4 hm, qxo npH saMCHe t na —t h- y na —y 6 y 4 eT BwnoAHBTbCH vcaobhc (3). Tor 4 a 
4 ah CHMMexpHH xpaeKxopHH paKexbi 40 ajkho BwnoAHHXbCH eige Bxopoe ycAOBne — oxhoch- 
xeAbHO HaqaAbHHX Koop 4 HHax h CKopocxeft. floaxoMy BosbMeM b HaqaAbHbiif momchx 

i^)=yo=o. 

riocxpOHM HecKOAbKO xpaeKxopHfi, npoxo4aiSHX Ha 04HOM h xom >Ke MHHHMaAbHOM pac- 
cxoHHHH OX ijeHxpa Aynw, paBHOM A, = l pa4Hycy 3eMAH (6378 km), Koxopoe b xo iKe 
BpeMH paBHO MHHHMaAbHOMy paCCXOBHHK) OX JJCHXpa AyHbl 4AH HCX04H0fl op6HXbi. Tor4a 
B HaqaAbHHii MOMeax 6y4eM HMexb Aj = a'H-A^. 

ripH HHxerpHpOBBHHH HCX 04 Hoft opOHXbi OKaaa- \ 

AOCb, qxo Ha MHHHMaAbHOM paCCXOHHHH OX jjeHxpa 
AyHH, paBHOM 1 pa 4 Hycy 3eMAH, CKopocxb pa- 
Kexbi HanpaBACHa 1104 xynwM yrAOM k cKopocxH 
AyHbl, qxo no4XBep}K4aex paccyawieHHH, npHBe- 
4eHHhie B § 1 OXHOCHXeAbHO ycAOBHfi, OAaronpiiBx- 
cxByioujHX BOBBpaigeHHK) paKexbi na 3eMAio. t- 6(1.270 

rioaxoMy npii nocxpoeHHH CHMMexpnqHwx xpacK- ^ 

TopHii MH 6 y 4 eM Bhi 6 Hpaxb HaqaAbHwe CKopocxH 
paKexw = HanpaBAeHHbiMH npoxHBonoAOJKHo 

CKopocxH AyHU, X. e. y,,, <C 0 (pnc. 9), ho paBAnqHH- f 

MH no BCAHHUHe. CxpoHM naxb CHMMexpHqHux xpaeK- 

xopnft CO CKOpOCXHMH I»u,, paBHbIMH B HaUIHX e 4 HHHUax Phc- 

V|,i = 3 (= 0.222 KM/ceK.), = 6 (= 0.444 km/cbk.), 

7>„3 = 7.5 (=0.554 kmIcck.), Uu 4 = 9(=0.666 km/cck.), = 10.5 (=0.775 KM/ceK.). 

rioCXpOCHHe BbrnOAHHCM B XBKOM iKC MaCmxa6e, c XoR Hte XOqHOCXblO, npH6AH3HXeAbHO 
C XCM >Ke (hcMHOPO MCHbUJHM) HHCAOM UiaPOB, qXO H B Op6HXe CpaSHeHHfl. rioBXOMy MO>KHO 
o«H4axb, qxo omH6KH nocxpoennux op6HX 6y4yT 6ah3Kh k ouiH6KaM op6HXbi cpaBHeHHH. 

riocxpoeHHe HCxo 4 Hoii op6HXbi noKaaaAO, qxo b Henocpe4CXBeHHoft 6ah30Cxh ox AyHM 
uiar HHxerpHpoBaHHH <'> = 0.01 hbahcxch 40 CxaxoqHO mbahm. Tcm 6 oAee 3xox mar 6 y 4 ex 
y 40 BAexBopHxeAbHbiM npH MCHee xoqnoM rpa(pHqecKOM Mexo 4 e iiHxerpHpoBaHHti, r 4 e xoq- 
Hocxb orpaHnqHBaexcB 4 ByMH 4 ecHxnqHbiMH anaKaMH (npn hhcachhom HHxerpnpoBaHHH 


2 


Phc. 10. 


qeXbipbMH 4eCHXHqHblMH BHaKaMH). 

riocxpoeHHe ocy^gecxBAHexca no npHH- 
^H^y, H3AOiKeHHOMy b § 5 (cm. rpa- 
(})HKH 1 — 5). MnxerpHpoBaHHe BeAexcn 
40 xoro MOMCHxa, Kor 4 a 4 BHH{eHHe pa- 
Kexbi cxaHOBHXca HeB03MyigeHHbiM oxho- 
CHXeAbHO 3eMAH. 

B xa6A. 2 noMemcHbi ocHOBHbie xapaK- 
xepHCXKKH CHMMexpnqHHx xpaeKxopnif, • 
- HaqaAbHaacKopocxbpaKexbi, cooxaexcxByio- 


iipH 3XOM BBe4eHbi CAe4yioigHe o6o3HaqeHnB: 
igaH MHHHMaAbHOMy paccxoHHHK) OX ^eHrpa AyHM, paBHOMy 1 pa4nycy 3eMAH (6378 km); 
T», — CKopocxb paKexM b momohx / = 0.84, Kor4a npHxniKeHHe AyHM cxaHOBHXca HeaHaqn- 
xeAbHMM; a, e — GoAbuiaa noAyocb h aKcueHxpncHxex, cooxaexcxByioigHe BXOMy MOMeirry; 
r, — MHHiiMaAbHoe paccxoHHtie OX {leHxpa 3eMAH; tv, — CKopocxb paKexM Ha bxom paccxoa- 
hhh; Aj, — MHHHMaAbHoe paccxoHHue ox noBepxHocxii 3eMAH; — cooxBexcxByioigaH CRopocxb. 

Ha noAyqeHHHx peayAbxaxoB moikho saKAioqHXb, qxo b npoMeHcyxRe ox Wo=6 40 
t'u=10.5 HaX04HXCH MHOIKeCXBO Op6HX, 4AH KOXOpMX HaR 60 Abmee MHHHMaAbHoe paCCXOHHRe 
ox noBepxHocxH Somar cocxasAHex 10 000 km, a MHHHMaAbHoe paccxoRHRe ox yenxpa AyHH 
cocxaBAHex 6378 km (pa 4 Ryc Scmar). Bee opOuxu co CKopocxHMR ox Uo = 3 40 v^ — 7.S 
o6pa3yiox nexAio, a RMeHHo: KpHBan nepeceKaex caMa ce6R b 4Byx xoqKax no pasHbie exo- 
poHM ox 3eMAH. C yseARReHReM cKopocxH Wo xoRKR caMonepeceqeHHH opOnx npR6AH2KaioTCR 
K SeMAe. HaKOHey, ReKoxopofl CKopocxn Wo, aaicAioqeHHoB b HHxepBaAe 7.5 <C w# < 9, 6y4eT 
cooxBexcxBosaxb opfinra, 4 ar Koxopofl o6e xorkh caMonepeceqeuRH CARBanxcH b o4Ry, 
coBna 4 aiOQyio c yenxpoM Somar. (CooxBexcxByn^yaR HeBoaMygseHHaR op6Rxa HBARexcR 
BMpORUeRHUM BAAROCOM C C = l, X. C. npRMoS AHHReB). 
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I Mo^eM 04eAaTb CAe4yio®He buboau. 

1. B 0 BM 02 KHO nocTpoenne ceueHcTBa opdHT 6e3 AonoAHHTeAbHoro HMoyAbca, npoxoAaq 
ak>6om mbaom paccTOBHHH OT AyHbi, KaR KacaraijgHXca noBepxHocxH Scmah, tar h n 

4HQHX seAHBH ee nOBepXHOCTH. 

2. nocTpoeHHbie CRMMeTpuqBbie TpaeRTopHH BasHoiT ox 4Byx cyigecxBeHHUx napaMexp 
CKopoCTH paKexbi B c<|iepe AeHcxBHa Aynu (a) h ox MHHHMaxbHoro paccxoauna paK« 
lieHxpa AyHH e (6). PaccMOxpHM RaatAyio hb bxhx saBHCMMOcxeS. 

a) OuKcnpyeM a (b naiueM CAyqae a = l pa 4 Rycy SeMAn). floBHARMOMy, npH v„< 
6 y 4 eT . HacxoAbKO chabxo yBAeRaxbcx npHXHxteHHeM Ayubi, qxo BoaBpaigeHHe na 

:h h npH u„>10.5, 
iwaxbca K rHnep6n- 

iH ocyjgecxBABAocb 
'RBonOAOXtHyK) CKO- 
)qeBK4Ho, qxo npu 
>3Bpaq|eHHe paKexu 
CKOpoCXb Vq noqXH 
oMy 6y4eT 6AHaRa 
inpHHXIOIM c XOqRH 

xpoHXb xpaeRxopnio 
cxBOBaxb oepaxnaa 
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aaBHCHMOCTb. C yBeAH^eKHCM £ CAe4yeT yMeHblllHTb TaK HTO npH HeKOTOpOM £ = 

i;q = 0, a npH cKopocTb Vq CAe4yeT nanpaBHTb b cropoHy abh^kchkh AyHH. 

Op6HTa, nocTpoennaH F. A. HeGoTapeBWM (Me6oTapeB, 1956), cooTBercTByeT 3TOMy 

MacTHOMy cAynaK) (e^ = 31 600 km). 

3. riocTpoeHHbie op6HTbi MoryT 6hiTb 4Byx thoob: opSHTbi nepeceKaioisHe ceda b 04 Hoii 
TOHKe (thh I) H nepeceKaioiijHe ceOn b 4 Byx Tonnax (thh II). VrAOBaH cKopocTb na op6HTax 
I THna B HaqaAbHwfi momcht (t. e. b ccpepe 4 eficTBHB Scmah) npoTHBonoAOiKHa no anaKy 
yrAOBofi cKopocTH Aynw. YrAOBan CKopocTb paKexbi na opGnrax rnna II nanpaBAena o 4 H" 
HaKOBO C yrAOBOH CKOpOCTblO AyHbi. 

4. Op6HTbi THna II npH 04 HHaKOBbix no BeAHqHHC c op6HTaMH THna I naqaAbHwx CKopo- 
CTHX HBAHIOTCH 60Aee Bbir04HbIMH, TaK KaKt 

а) 4 AH op 6 HT THna II npe4CTaBAfleTCH BOSMOiKHOCTb HcnoAbBOBaHHH cKopocTH cyToqnoro 
BpaiJgeHHH 3eMAH (b KaKoIi Niepe — sto aaBHCHT ot yrAa Me>K4y paAHycoM-BCKTopoM h CKopocTbio 
B HaqaAbHbifi momcht); 

б) KpoMC Toro, ecAH HMCTb B BH4y 3a4aqy (poTorpacpHpoBanHH HeBH4MMoft qacTH noBepx- 
HOCTH Aynw, to na 04 HHaK 0 B 0 M C OpdHTOli THna I MHHHMaAbHOM paCCTOHHHH OT yCHTpa 
AyHM paKCTa 4 BHH<eTCB no op6HTe THna II c Menbuiett cKopocTbio (b nauieM CAyqae opduTe 
Tuna I cooTBCTCTByer cKopocTb oTHocHTCAbHo AyHw, paBHan 7.5 -i- 13 = 20 . 5 , a op6HTe 
THna II — CKOpocTb 9 H- 13 = 22 b naiuHx e 4 HHH^ax, t. e. 4 ah op 6 ht Tiina I CKopocTb 
oTHOCHTCAbHo AyHbi HB 0.14 km/cck. 6o;»biue, qeM 4 Ah op6HTbi THna II). 
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BiojuiercHb MHCTHTyra TeopCTHqecKofl AcTpOHOiwHH 


SHaHCHHe nocTOflHHofi AyHHOro napaAAaKca, noAyqcHHoe 3 thm mbtoaom, npHaaAACiKHT 
AanAacy (Laplace, 1844 , III, crp. 285 — 286 ). Co bpcmchh AaiiAaca ace Ta 6 AHi}w Aynw 
OT Biopra (Burg) 40 Bpayna (Brown E. W.) ocHoaaHW na aHa^CHHHX nocTOHHHofi napaA- 
AaKca, nOAyiCHHMX 4 HHaMHHeCKHM MBTOAOM. 

B Ta 6 A. 1 npHB 04 HTca BHaneHHH nocTOHHHOfl aKBaTopnaAbHoro ropHsoHTaAbHOro napaA- 
AaKca Aynw (~u-),* BbiBCAeHHbie stum mctoaom FaHseHOM, AAaMCOM, HbK)KOM 6 oM, BpaynoM, 
Ae-CHTTepoM H Kacmchcom, a TaKJKC npHHflTwe npn axHx BWBOAax anaueHMA Maccw Aynw, 
cjKaTHH 3 eMAii, ee cpeAHero paAnyca h ycKopcHHH chaw xaHcecTH Ha ee cpcAHcfi uiHpoTe.' 


IlocTOHHHaH AyHHoro napaAAHKca 


B CTaTbe AueTCH xparKnu odaop p«.'«yAbTaTOB 
BUBOA mtcAeHHoro SHancHHa stoh aeAHMHHbi b cootbc 
H bIX noCTOHHHUX aCTpOHOMIIH. 

DIE KONSTANTE DER MONDPARALLAXE, v 
der Ergebnisse einer Bestimmung der Kostante der 
dieser Grosse. entsprechend den neiien Daten fiir eii 


I2;'25 , 4a><»i>>e npHBcAeHbi b o6pa- 

fioTKe HbioKOMSa (Newcomb, 
1882, cTp. 79). 

12.28 I 

12.68 I Newcomb, 1895, crp. 192—194. 

22.70 ; Newcomb. 1912, crp. 42. 

Brown, 1915, crp. 516. 

22.68 1 De-Sitter, 1938, crp. 213— 


rioCTORHHblMH aCTpOHO.MHH npHHHTO HaBWBaTb BeAMIHHW, nOAyqeHlIWC npXMO HAH KOC- 
BCHHO H3 Ha 6 Ai 04 eH:ifi H cocraBAHioigHe RHCAennyK) ocnoBy pcAyKijHOHHwx BbinncAenHli, 
KaK, nanpHMep, npeuecciionHwe nocTOHHHwe, nocTOHHHaa coAHennoro napaAAaKca h t. 4 . 
HeKOTopwe h 3 3 thx BeAHinn CBRsanw McntAy co 6 oft onpeAeAennuMH cooTUouieHHRMH, bwtc- 
KaioigHMH H3 TcopcTHneCKHX coo6pa3{eHHtt. IIocTOHHHaR AyHHoro napaAAaKca, MeroAaM onpe- 
AeAeHHR H qHCAeHHOMy snanenHio Koropott nocBRigcHa nacTORigaR paSora, otmochtcm 
K aCTpOHOMH<ieCKHM nOCTORHHiilM, B BHaRMTeAbHoS CTeneUH SaBHCHIgHM OT SAeMCHTOB, XapaK- 
TepHayiogsHx ipHrypy h paaMepw Scmah. Bonpoc o nocTOHHHol! Aynnoro napaAAaKca HBAReTCH 
04 HHM H 3 AHCKyccHOHHbix BonpocoB. Bo-nepsbtx, ynoTpe 6 A 3 eMoe Tenepb SHaqeHHe SToIi 
BeAHRHHbl HCAOCTaTOqHO COrAaCyCTCR C APyrHMH COBpeMeHHUMH AaHHUMH O HCKOTOPWX 
«t)yH 4 aMeHTaAbHHX nOCTOKHHbIX. Bo-BTOpWX, 3HaqeHHe 3TOa noCTOHHHOif, nOAyMeHHOe H3 
acTpoHOMHRecKHx Ha 6 Aio 4 eHHii, HCAOCTaTORHO xopouio coBnaAacT CO aHaReHneM, noAyHeH- 
HblM H3 TeOpeTHHeCKHX COOTHOUieHHli, OCHOBaHHbIX Ha CBOltCTBaX rpaBHTaiSHH. HoBbie AaHHbie 
o 4>yH4aMeHTaAbHbix nocTORHHfaix, CBRaaHHbix c SeMAefl, noAy<ieHHbie b nocACAHne ro 4 bt 
(HtoaroAOBHH, 1952, 1956) nosDOAaioT bbcct.; HCKOTopwe yroMHCH m b npunaToe xenepb 
sHaiCHHe nocTOHHHoS AyHHoro napaAAaKca. 

§ 1. KpantH* HCTopoHecKHt o6Bop onpeAeAeHHfi nocTOSBBOft AyBBoro napaAAaKca 

OnpeACACHHC nocTOKHHoB AyHHoro napaAAaKca, KaK h ApycKX acTpoHOMHHccKHX hoctorh- 
HHx, HMCCT AAHHHyio HCTopHio. Mu ocTaHOBHMCR KpaTKo AHUib Ha rAaBHeSuiHx paGoTax, 
xapaRTcpHsyioiSHx cocToaHne Bonpoca b HacTORiQee BpcMR. 

Oahh h3 mctoaob onpcAOAeHHR nocTORHHolf AyHHoro napaAABKca, noAyqHBuiR§ HaaBaHHc 
TeopcTRqecKoro hah AHHaMRaecKoro mctoab, ocHoaaH na rpaBHTayHOHHoS reopHR, noaao- 
ARioqgeft ycraHOBHTb cooTHOUicHRe MeacAy napaAAaKCOM Aynbi, ee cpeARRM cyroRHUM abh- 
RceHReM, paaMepaMH Scmar r craoI TRRcecTH na ee nosepxHOCTH (cm. ASAbuie § 2 ). 

MbiCAb 06 HCn0Ab30BaRHR TORiACCTBa 3eMHOB rpaBHTaiJHH C CHAOi, 06 yCAOBARBaioqgeH 
ABRSKeHHe AyHbi BORpyr Scmar, aar onpeAeAeHRR napaAAaKca Aynu 6 uAa BucKaaaHa 
HoraBBOM FeHpRXOM AaMSeproM e^e b cepeARRe XVIIt b. ' flepBoe RaaecTHoe RRCAenHoe 

' Kax coo6q|aeT SeiUeAb (Seidel, 1859), Aali6epT npeAAOianA raxyn aaAaey a aaecctBe xoaxypcaoit 
B oAitoK as BMceM K ceapeTamo BepxaiiCRoA aKaAcMim. 


34ecb m — Macca Aynw b eAHHHj^ax Maccw 3eMAH; y. — OKarne 3eMAH; /?, cpcAHHit 
paAHyc 3eMAH (b m); — ycKopenne chaw THHtecTH na cpcAHeft uiHpoTc (b cm. ceK.~-); 
r, — nocTORHHaR aKBaTopnaAbHoro ropH30HTaAbHoro napaAAaKca Aynw. 

4pyrolt MCTOA’’ onpeAeACHHR aKBaropHaAbHoro ropHSOHTaAbuoro napaAAaKca AyHw, 
KOTopwii HHorAa HaauBaeTCR TpnroHOMeTpHqeCKKM mctoaom, ocHosaH na cpasHeHiK ckao- 
HeHHfi Aynw, noAyqeHHWx h 3 cooTBeTCTBCHHWx MepHAHaHHwx Ha6AK)4eHHtt Aynw b 4Byx 
nyHKTax aeMHoIt noBepxHocTti, AocTaxoqHo oTAaAeHHWx no uinpoTc. TaKHe HafiAioAeHHR 
BWnOAHHAHCb HCOAHOKpaTHO Ha MWCe ,4o6poii HaACiKAW H COOTBCTCTBeHHO B FpHHBRqe, 
a xaKJKe na neKOxopwx Apyrux eaponeHcKHx oScepBaxopnRx. 

B 1751—1753 rr. AaKeii (Lacaill) BwnoAHHA Ha Mwce 4o6poS HaAeatAu pra Ha6A]o- 
AeHHfi, nocAy>KHBuiHx aaxeM MaxepHaAOM aar BWBOAa nocxoRHHoft AyHHoro napaAAaKca 
ijeAOMy pRAy acxpoHOMOB (Lacaiil, Laland, Du Sejour, FpRmoB).* 9 xh »e HaSAiOAeHHR 
AaKelR 6 wah nepepaeoxanw b 1837 r. OAyipceHOM (Olufsen, 1837) cobmccxho c HaSAWAC- 
HRRMH BpaAAeR B FpRHBRqe, KaccRHH B llapHRce, AaABHAa b BepAHHe h 3eHoxxH b BoAOHbe. 
B 1838 r. 6wAa onySARKOBaHa XeRAepcoHOM (Henderson, 1838) o6pa6oTKa hobnx Ha6Aio- 

* CoBpeMCRHHe asTopH xaioT bmccto BeAnqnRH — nocTORRRoii napaAABRca AyRW — BeAHRRHy 

, sin Kj 

“£ nocTORRBoft CHRyca napaAAaxca AyRW. 9 th abc BeAnqnHbi Heo6xoAHMo pasAH- 
sin , sin 

mrTb, T.K Kax =sin::j H- . . . „ _(ri57. 

2 HbioxoM 6 , xai^ R raHaen n AxaMc, nasHBanT cpeAReS reo)|eRTpRqecxyKi mapoTy, cnnyc 
xoTopoii paseR I/V3 . 45|GRTTep h KACMeHc noRRiranx noA cpeAReft maporoa rearpai|iRqecKyio mapory, 
cRHyc xoTopoS pasea 1/^3. a g, cooTaeTCTBCRRO 8 Trm xByM onpeAeAeRaaM cpexaeS mapon* coBiMAanx 
c ToaaocTbX) 40 BeAaqaa aroporo nopiuxa maAoCTa OTaocareAbRo cstaTaa. 

•’ EoAee o 6 qiaii xctoa onpeAeAeaaa napaAAaxca Ayabi Moxer, oqeBaARo, saxAnaaTbca a onpeAeAeaaa 
060 BX Tona]ieaTpR<iecxia xoopAaaaT Ayau b paaAaqabix a3raxTax scMaoS noBcpxaocTH. PaapaSaTHBaeMaa 
B aaCToaQce speMa HcroAaxa ^Torpai^aaecxoro onpeAeAeaaa TaXRX xoopAaaaT robmcrt TORaocTb onpeAC- 
.Aeaaa napaAAaxca Ayabi na Ha6AmAeBaS. 

* Hnrepecno oTaeTatb pa6aTy axax- A. H. PpamoBa (1761), acnoAbsoBaamero pa6oTy AaxeSa AAaonpe* 
AeAcnaa impaA.xaxca Ayau no coorBexcTaynisaM Ra6A»AeaanM B IleTepeypre. 
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BjuncMHeaHbix B TeneHHe 1832 — 1833 rr. b FpHHBHHe, KeM 6 pH 4 aie h aa mncc ^o6pofi 
Ha4eai4iii. nocAe4yK)QHe cooTBeTCTseaKue Ba 6 AK> 4 eaHx, nocTaBAeaaue c ^eAbIO onpeAe- 
AeBHB nocTOHHHoS Ayaaoro napaAAaaca, 6biah BbinoAaeaid b 1830 — 1837 rr. h b 1856 — 
1861 rr. a o 6 pa 6 oTaaiii BpaaoM (Breen 1864) h CToyaoM (Stone, 1866). Bee aaSAioAeaHn 
oopa 6 aTiiiBaAHCb no (t>opMyAaM c<])epHqecKoS aCTpoaOMHH, sbiBeAeanidM b npeAnoAonteaHH, 
HTO noBepxHocTb 3eMAH Toqao npeACTasAHer co 6 ofi casaTbiM SAAnneoHA.’ Mw npuBOAHM 
B Ta 6 A. 2 Baanenan nocTonaaofi aKBaTopnaAbaoro ropasoaTaAbuoro napaAAaxca Ayabi, 
noAyqeaaide TparoaoMeTpaqecKaM mctoaom OAy<})ceHOM, XeHAepcoaoM, BpanoM a CToyaow 
npa AByx npeAnoAoxieaaax o casaTHa Scmah (a = 1/293.5, x = l '300), b o 6 pa 6 oTKe Xap- 
KBecca (Harkness, 1891, 20 — 21 ). 


Ta6.\Hua 2 


Abtop 

l(a = 1/293.5) 

(a = f/300) 

j HcTOqHHKH 

npHMCMaHHS 

OAyipceH. j 

XeuAcpcoH. 1 

3423'.’28 

3422;'91 

1 Olufsen, 1837, 

Ha6Aio4eHHH BunoAHeHN a rpHHBHMc, 
riapHxe, EepAHHe, BoAoUbe a hb 
Mbice 4o6poii HaAexAM a 1751 — 


3422.85 

1 3422.46 

1 Henderson, 1838, 
CTp. 283-294 

HadAIOAeHHH BbinOAHeHbl B rpHUBHHe, 
KeMdpHAxe H BH Muce 4o6poji Ha- 
AexAhi B 1832—1833 rr. 

BpHH. 

3423.08 

3422.70 

Breen, 1864, crp. 
115-178 

Ha6AiOAeuHH BbinoAHenu b rpHUBH'ie, 
KeM6pH4«e H aa MUce 4o6poH Ha- 
.te«4hi B 1830—1837 rr. (123 Ha6Aio- 

CtoyH. j 

i 

3423.08 

3422.71 

Stone, 1866, , 

crp. 11-16. 

achhh). 

HaSAfOACHHH BblnOAHCHbi B TpHNaHMC 
n Ha MUCe 4<>6poH Hbackan 

B 1856 — 1861 rr. (239 HafiAmAcHHii). 


Cpasaeane sHaaeBafi noAyqeaabix TparoaoMeTpHqecKaM motoaom, co aaaqeHaeM, 
noAyqeaabiM AHaaMaaecKHM mctoaom, npa oaboA h toM ate BeAaqaae cataraH, kbk, aanpaaep, 
aaaqeHBe CToyaa (Ta6A. 2, a = 1/293.5) co aaaqeaaeM HbK)KOM6a (Ta6A. 1, a = 1/293.5), 
noKaauBaer AOBOAbao 6oAbuioe pacxoatAeaae (01'4). 9to Moater 6uTb o6bHcaeao kbk ouia6- 
KaMB aa6AiOAeaHfi, tbk a aeToqaocTbto npanarbix npa BbtqacAeaaa BeAaqaa, csiiaanBbix 
c (parypofi a pasMepaMa Scmab. 

B 1906 — 1910 rr. 6biA nocTasAea pnA aaeAioAeanH aa o6cepBaTopaMX b PpaaBaae 
a aa Muce ^o6poB HaAcatAbi aah noAyqeHaa 6oAee Toqaoro anaqenaH nocTonaaoit napaA- 
Aaicca Ayabi. Htodbi yMeaboiarb ouiaSKy oTcnexoB, aaSAiOAaAca ae Ayaabilt xpaiH, a xparep 
Mdsting A. ^HCRyccaa^ bthx aa6AioAeaHfl 6biAB BunoARena a ony6AHROBaaa b 1911 r. 
KpoMMeAHHOM (Crommelin, 1911, exp, 526 — 540). 06pa6oxRa Ba6AiOAeHnll npoassoAHAacb 
no <]>opMyAaM aab BAAnneottARAbaoB Scmab, ho Guab xaRMte yqxeaa Bucoxa nyaxoB Ha6Aio- 
AeHHH aaA ypoBaeM Mopn. IIoAyqeHHiiifi KpoMMeAaaoM peayAbxax npeAcxaBAea a bbac 

nonpaBKR r cpeAHeay napaAAaRcy raaaeHaj^K noexoBHaofi canyca napaAAaRca = 
ROTopbifi cAeAyex npaHaxb paBHUM 3422711, xbr Rax napaAAaxc, Baaxuit aah cooxaercTByio- 
ngax MOMeaxoB Ra6Ax>AeaRH aa ^Berliner Jahrbuch" ocaoBaa HMeano hb axom aaaqeHRa 
nocTOHHHoa (Bausejiinger, 1919, exp. 872; De-Sitter, 1927, § 10). KpoMMeAaa noAyqaA 
cAeAyio^nfl peayAbxax: 

0749 -07057 (j— 293.5). 

Oh npoBCA xBRiKe cpaBaeaRe BeAaqaa sj, noAyqeaabix aa HaeAioAeani apaxepa 
Mosting A npa paatbix aaaqeRajtx x, c BeAaqRnaMR, noAyqeRHbiMR npR xex ate aHaaeRRax a 
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AHHaiMHqecKHM MexoAOM, a npauicA k BUBOAy, axo nauAyamee coPAacae Aocxaraexca npa 
- = 294.4. 9xox HMeHHO bwboa nofiyARA Bpayaa npaaaxb npa BbtqHCAeHaa nocxoHHHoit 
cnayca ropasoaxaAbaoro BKBaxopaaAbaoro napaAAaxca Ayabi AHaaMaaecKHM aexoAOM CRsa- 
xae 3eMAH, panauM 1/294. OAaaKO aaaqeHae x = 1/294, npa KoxopoM corAacoBaxacb aaa- 
qeHHH noAyqeaabie pasHUMii MexoAaMH, cyigecxBeaao oxAnqaexca ox xofi BeAaqaabi, 
Koxopaa noAyqaexcH aa coBpeMeaHMx rpaBHMexpaqecKHX a Apyrax acxpoaoMO-reoAeaHqecKHX 
HCCAeAonaaak. KpoMMeAaa (Crommelin, 1911) yKasuBaex Kax aa OAay as BOSMoataux npaqaa 
xaKoro pacxoatAeaHH aa xpexocaoexb 3eMAH a oxAaqae CHtaxan rpHHBaqcKoro MepaAaaaa, 
aa KOTopoM npoasBOAHAHCb aaCAiOAeaHH, ox cpeAaero cHtaxan 3eMAH.^ 

B AaAbaeSuieM Bonpocou o corAacoBaHaa sHaqeaHfi noexonaaoS Ayaaoro napaAAaxca, 
noAyqeaabix paaabiMii MexoAaMH, aaaaMaAHCb AaM6epx (Lambert, 1928), Ae^axxep 
(De-Sitter, 1927) a 4>Re(]>({)pHC (Jeffreys, 1948). 

Pa6oxbi Ae-Caxxepa a AaM6epxa b bxom Bonpoce noqxa HAeaxanabi no coAepataRHio. 
Mw npaBeABM qacAeaHwe Aaaabie Ac’Caxxepa, xaK Kax aa aax ocaoBaaa AaAbaefimaa 
AHCxyccHH A*e$(j)pHCa. Ae-Caxxep, Kax a AaM6epx, bboahx b paccMOxpeaae pasAaqaeie 
nonpaBXH x nocxoHHHolf iiapaAAaxca, noAyqeaaolt Kpommcahhom, b qacxaocxa nonpasKa 
3a oxxAoaeBae reoHAa ox BAAancoHAa; oh Aaex CACAyioiijee Bbipaateaae aah pasaoexa 
MeatAy aaaqeaaHMH , noAyqeaabiM as Ha6AiOAeHHlt, a , BuqacAeHHWM AHHawn- 

qecKHM MexoAOM: 


■,t h. 6*. -‘V = ' 0706 — 0718 -• 1716t/.?, - 

0:044d ( I) - 071 70t/ ( ^) - 07422/> , - O'/SOI /t, — 0.01 04? , -i- 0.01 38t. -i- O.OI 68 / 1 . 


I'AC dg,, ). m ) -HeeoAbuiiie iiaMeaeHHH x npHHHXWM npa BuqacAeHaa 

saaqeHiiHM: /?, =6371.238 xm, g, =979.770 cM-cex.~", ^ =296.96, -^-=81.53, a /i,, /i._, - 
iionpaBXH X npHHHXfaiM paAnycaM Scmah b FpHHBHqe a aa Mwee Ao6pnif HaAeatAbi (b xm); 


-nonpaBXH aa yxAoaeaiie oxBecHNX AHaaif b nyaxxax Ha 6 Ai 04 eHHfi (b cex. Ayra); 
h -nonpaaxax npuHHxoMy ceAeaoHeHxpaqecxoMy paccxonaaio Ha6AioAeHHoro xpaxepa Mosting A. 
BepoHxaaH ouiH6xa Ha6AK>AeHHoro saaqeHHH i^>-0706 BbtBeAeaa as aeBaaox a Moatex cqn- 
xaxbCH xopoiuHM xpHxepHeM xoqaocxH Ha6AK>AeHH8, xax xax paenpeAeAeaae aesHBOx aaxo- 
AHxcH B xopouieM corABCHH c HopMaAbBiitM saxoHOM pacnpeAeAeHHH oiuh6ok. Flo noAcqexaM 
Ae-Caxxepa Moatao, aanpawep, o6bHCaHXb pasaoexb „,6*. — “it .nm.n. noHaateRaeM reoiiAa 
B FpuHBHqe aa 400 m hah ate hb Mbice — aa 280 m, ho 6oAee aepoaxHUM oa cqaxaex 
o6bHCHeRHe xaxott paanoexa cHcxeMaxaqecKiiMH ouiH6xaMn b Ha6AioAeHHOM noAoateHaa xpa- 
xepa Mosting A. 

Flo MHeHHK) AaM6epxa, MoatHo oxaeexa paaaocxb — ~c jhh.m. *^**®'^ CAyqaSHbix 

niiiH6oK aaCAioAeHHoro SHaqeaHa b coqexaHHH c ouiH6RaMH b AaHRbtx, npanaxhix npa Bbi- 
qacAenaii . Kax aa oARy h 3 sosMoatabix npaqaa xaxoB pasHoexa, AaMSepx yxaaiii- 

Baex aeyqxeHHoe yRAOHeane oxseca b nyaxxax Ha6AK>AeHH8 a aa xo, qxo cataxae rpananq- 
exoro MepHARaaa oxarrho ox cpeAaero cataxaa 3eMAH. CAeAyex, oarbro, aaMexaxb, qxo 
Ae-Caxxep a AaM6epx ae pacnoAaraAH AaHHbiM}i c noAoateHaa reoiiAS oxHoeaxeAbRo baard- 
coHAa, npHHHXoro npa o6pa6oxKe Ha6AioAeHHfi, a ax o^eRRR BAanmiH oxxAOHeHan reoRAa 
ox aAAancoHAa aa BeARanny secbMa npR6ARateHRfai. 

FIpoHBBeAeHHoe ,4*e(l)<I»pMcoM (Jeffreys, 1948) accAeAOBaaae BaeuiHero rpasaxaiiHOHRoro 
noAH 3eMAH no3BOAi!Ao cMy oyeHHXb BAiiaHae BeAHaaR /i,, s,, aa na6AK>AeHHoe saa- 


>ro AaH6epT< 


; BUCKa3a.\ BnocAeACTBHR AaM6epT (Lambert, 1928). Ho 

'c mfiju ’ AoexaroBBo 1 


rpMHBHqcKo'ro MepMAnana (mibbo 0.003386. 


,■> BmjvJereHb HTA, 8 (t 
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qeHHe Ho oycHKe /^2Ke(])(|>pHca, sAHaHMe ecex 3 thx lAenoB BbipaiKaeTCfl onewb MaAoii 
BCAH^HHOfi — (y/OOS. 5AQ 

4^e({)({>pHc npHHHMacT cAe4yK)iijHe nonpasKH k BHaneHHflM ^e-CHTTcpa (cm. CTp. Dby 

HacTOfligeS paboTw): dR^ — — 0.301 ±0.116,' dg^ — — 0.014 ±0.002, t/ j=±1.14±0.36, 
= — 0.261±0.025 H noAynaeT cooTBCTCTBCHHo: "c ^hubm. ~<i "s'**- ' 

= 3422’.'34±0'/09 (b ne ywenu nonpaBKii aa otkaohchhc reoH4a ot 3AAHncon4a). 

PasHOCTb He Bbixo4HT Tenepb aa npe4eAbi cpe4Heft omH6KH, npn btom 

HaMCHeHHH B /?1 H yMeHbuiHAH 66, a H3MeHeHHH B ^ yBeAHHHAH. 4H4e(l)cj)pHC npe4AaraeT 
npHHHTb 4AH nocTOHHHoH 8KBaTopMaAbHoro ropHaoHTaAbHoro napaAABKca AyHw aHaneHiie 
= 3422'/419 — ypaBHOBeuicHHoe cpe4Hee „b6a. ** ' aHa^eHHe cooTBexcTByeT 

k = 297.10, — = 81.279, 3KBaTopnaAbHOMy pa4Hycy 3eMAH /?„ = 6378.099 km, ycKopeiuiK) 
CHAW TH>KeCTH HH 3KBaTOpe g„= 978.0373 CM’CeK. 

§ 2. AHHaMHHBCKHft UCTOA onpeAeACHHa nocTOHHHofi AyHHoro napaAAaKca 

/BHSKeHHC AyHW BOKpyr 3eMAH nOABepJKCHO CHAbHOMy BOSMyUjaKJlIjeMy AeBCTBHIO CoAHlja. 
rioaxoMy, npeaue mbm roBopHXb o McxoAax onpeACAenHa nocxoHHHofi AyHHoro napaAAaxca 
Heo6xo4HMO cxporo onpeACAHXb caMO noHHXHc 3XO« hocxohhhoB. 

Mw 6v4eM aaawBaxb nocxoaHHofl CHHyca 3 KBaxopnaAbHoro ropHaoHxaAbHoro napaAAaKca 
Avhw (sin-c) nocxoHHHwa habh b hoahom pa3AO>KeHHu CHHyca BoaMyiacHHoro napaAAaKca, 
aLw (sinllff). 9xox habh BWpa>Kaexcfl paaAHiHo b paanwx xcopnax AyHw. rianpuMop, 
R T 60 DHH Avhw FaHaena BWHHCAeHHa BeAyxcH c aHOMaAHCxnqecKHM cpeAHHM 4 BH>KeHHeM h 
CD eAnL paccxoHHue Ayaw b xcopnH FaHaena oxAHMaexca ox cpcAHero paccxoHHHH, onpe- 
SeMOrO ApyXHMH xeOpHHMH, r4e BWHHCAeHHH BeAyXCH C CHAepHHeCKHM CPCAHHM 4BH>Ke- 
^6^ B HaH6oAee coapeMenHofl xeopHH abhjkchhh Aynw, xeopHH XHAAa-BpayHa, BoaMv- 
LgeHHH AyHW ox AettcxBHH CoAHua yvHxwBaioxcH oxHocHXCAbHo xaK HaawBaeMoB aapHauHOH 

"““R^SauHOHHyio op6Hxy mo>kho onpeACAHXb kbk nepHOAHaecKoe peuieHHe ypaaneHHB abh- 
Avhw ccah b hhx npeneSpeqb HAenaMH, aaBHcaujHMH ox HaKAOHHocxH, BKCueHxpH- 

rHTCTa WAHCHHOa Op6HXM H DapBAABKCa CoAHUa, H nOAOJKHTb paBHWM HyAK) BKCUeHXpHCH- 
leT avhhoB op6htw BcACACTBHe eoAbUioro BoaMyigaroiaero acBcxbhh OAHua na 4BH>KeHHc 
Avni AAB BapHauHOHHoB op6Hxw ne cyigecTByex 6oAbuiolt noAyocH b ee o6wqHOM noHHMa- 
HHH ^ ieAban npHMeHHXb k Ayne xpexHB aanoH KenAcpa. B BapHauHOHHoft op6HTe paccMax- 
HHH H HBA m-K nOA^H — HeKoxopyK) nocxoKHHyio BCAHqHHy a— o6®Ha MHOHJH- 

Aynw (C?Lxhh, 1937, xa. XVIll). B xeopHH Xhaaa- 
^avHa nocTOHHHwft habh b paaAOJKCHHH CHHyca BoaMy®eHHoro BKBaxopnaAbHoro ropnaon- 
xaAbHoro napaAAaKca Aynw paaeH 

P — sKBaxopHaAbHwB paAHyc Bcmah. 

BbMCM b paccMoxpeHHe BeAHHHHy a, .popMaAbHO yAosAexBopaioisyK) xperbeny aaKony 

«V=/^(l±m); (2) 

«— Ha6AioAeHHoe cpeAHce cyroHHoe 4BH*eHHe Avhw; A/ — wacca Scmah, BKAWHaa 
JJSy ixMoc^epw; m — wacca Ayim b eAHmeax Maccw Scmah; /-- nocxoaHHan xHroxeHHa. 

« Bee 3«qeira« cpeAHKWi onii.6«a>tH. 


BeAHHHHa a, <J)opMaAbHO yAOBAexBopaioiaaH xpexbeMy aaKOHy KenAepa aah Aynw, cbx 
aana c BeAHHHHofl a — aaaAoroM SoAbuioft noAyocH — hhcaobwm cooxHoiucHHeM (3), yexanoB- 
achhwm b xeopHH Bpayna (Brown, 1908): 


CooxHomeHHH (1), (2) h (3) noanoAfliOT Bwpaanxb nocxoHHHyio sKBaxopHaAbHoro ropii- 
aoHxaAbHoro napaAAaKca Aynw vepea cpeAHee ABHXieHHe Aynw, Maccy 3eMAn h ee aKaa- 
TopnaAbHwa paAHyc. OoACxaBHM — na (3) b (1) 


, noAaraa <^=0.00090768, 


rioAbayacb cooxHoiiieHHeM (2) noAyMHi 


BeAii'HiHy /M MOBiHo BwpaaHXb qepea cuAy xfliKecxH Ha noBepxHocxH 3eMAH. CDiirypa 
3eMAH H ee BHyxpenHee cxpoeHtie BecbMa caojkhw h ao cnx nop mbao HCCAeAOBaHw. FIo- 
axoMy pcMb HAex lie o AeilcxBHxeAbHott 3eMAe, a o neKoxopoM HAeaAbHOM xeAe, KoxopwM 
aaMeHfliox 3eMAio b acxpoHOMHvecKHX BWHHCAeHHflx. Bw6op xaKoro xcAa onpeACAHexcH no- 
AyqeHHWMH iia naGAiOAeHHft (acxpoHOMO-reoAeaHMecKHX, rpaBiiMexpimecKiix) abiihwmh o (pnrype 
H BHyxpcHneM cxpoenHH 3eMAH. ^e-Cnxxep b CBoeft cHcxcMe acxpoHOMHvecKHx nocxoHHHWx, 
HCXOAH H3 peiUeHHH HpobACMW KAepO AO MACHOB Bxoporo nOpJIAKa BKAlOqilXeAbHO, npHHH- 
Maex B KaqecxBe moacah Bcmah xeAO BpaijaeHHH, (pHrypa Koxoporo He HBAHexca expoxHM 
SAAHneOHAOM. 3x0 npHBOAHX K BBeAeHHK) B ClICXCMy acxpoHOMHqecKHx nOCXOBHHWX BeAIiqHH, 
xapaKxepnayioigHX oxKAOHeHiie npHHflxoit (purypw or cxporo SAAnncoKAaAbHoft ii saBHCHigi x 
ox xoit HAH HHO0 PI noxe3W o BHyxpeHHeM cxpoeHHii 3eMAH. C AocxaxoqnwM npn6.MiH«eHneM 
MOJKHO paccMaxpHBaxb 3eMAio KaK MaxepnaAbKoe xeAo, orpaHHqcHHoe ypoBCHHoS noBcpx- 
HOCXbW 3AAHnCOHAaAbHofi <J)OpMW. Mw byACM lICXOAHXb H3 peUleHHX npoSACMbl CxOKCa, He 
xpebyioigea hhkbkhx npcAnoAoxieHHa o pacnpeACAeHHH Macc BHyxpH 3eMAn, paccMaxpHBaH 
3eMAK) KaK MaxepiiaAbHoe xeAo c BHeuineft ypoBCHHofi noBcpxHocxbio b bhac o6isero AByx- 
ocHoro acMHoro SAAHneoHAa.' 

Ecah orpaHHmixbCH MACHaMH oxoporo nopHAKa mbaocxh oxHOCHxeAbHo OKaxiia, xo bcah- 
HHHa fM AAH AByxocHoro sAAwncoHAa BwpaaHxca CAeAyroigHM obpaaoM (?KoHroAOBHq, 1949): 




rAe go — ycKopcHHe chaw xhjkccxh Ha 3KBaxope; q — oxHouieiiHe yeHxpobexiHoH chaw 
H a sKBaxope k chac xHSKecxH na aKBaxope; M-i — Macca Bcmah 6e3 Maccw axMocipepw; 
A/ = A/j (1 -4- 17), c = 8.65 • 10“' — Macca axMOCipepw b aoahx Maccw Scmah. 

C npHHHXoS xoqHocxbio HMeeM 

./A/=g„/?*(l-7.±4«7--]l-=t9 (6) 


riocAe noAcxaHOBKii /M h3 (6) b (5) noAyqHM, coxpaHHH hachw BXoporo nopaAKa MaAoexH, 


1 CM.: KoaroAOBHR, 1952, 19S6. 
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rioAyqeHHoe anipameHHe sin'r^. cosnaAaer c aHaAorHHHWM BMpa>KeHHeM ^e-CHTTepa 
(De-Sitter, 1938) ao qAenoB, xapaKTepHsywigHx oTKAOHeHHe npHHXToJf hm moacah 3eMAH 

OT MOACAH, npHHflTOS 3AeCb. 

ripoAH^cpepeHiiHpyeM paaeKCTBO (7), cHUTaa q HeHSMCHHoa aeAuquHoS. npeHe6peraH 
BeAHIHHaMH BUUie BTOpOrO nOpHAKa MaAOCTH OTHOCHTCAbHO OKaTHH, MU nOAyiHM nOCAe HeKOTO- 
pux BAeMeHTapHux npeo6pa30BaHHH CAeAyioiHs® BupaaJeHwe aah nonpaBKH dr.^ b saBHCHMocTu 
OT B03M03<HUX nOnpaBOK K 3HaqeHHHM HCXOAHUX BeAHqHH; 


PAC dR^, dg^, d^^^, — He6oAbuiHe HSMCHeHHH b npHHHTux aHaneKBax ^ , Rn, g,t, J • 

§ 3. HHCACHHoe SHaveBBe boctohbboS AyuBoro napaAAaKca, noAyBeBBoe c yieroM 
HOBUX AaBHUx o BeKOTopux ^yBAaMearaAbBUX boctohbbux acTpoBomaB 
cDopiayAa ( 7 ) npcAUAyujero naparpa(|)a noaBOAHer noAyHHTb nocToaHHyio CMHyca 3 KBa- 
TopnaAbHoro ropH 30 HTaAbHoro napaAAaxca Aynu, ccah HsaecTHu HeKOTopue BeAHqiiHu, 
BXOAH^He B ee npaByio qacTb. PaccMOTpwM hx noApoSnee, CTapancb yroHHHTb iix ana'ie- 
HHH no COBpeMeHHUM AaHHUM. 

a)CpeAHee CHAepHuecKoe ASHatenHe (n) 

CpeAHHB AOAroTa Aynu aah bhoxh 1900 , Hnaapb 0 , FpHHBHqcKHlI noAAenb no Bpayny 
Xj = 270 ® 26 ' 11 ^ 71 -+- 481267 ° 53 ’ 26 '.' 067 '-i-BeKOBue h nepHOAHqecKHe qAenu, 

TAe T cqHTaeTCH b lOAHancKHx ctoacthkx ot 1900 , HnBapb 0 , FpHHBHqcKHft noAAeub. 

CpeAHRB AOArora Aynu noAyqena na Ha 6 AiOAeHHfi, oTneceHHux k acrpoHOMHqecKOMy 
BpeMCHH, nepaBHOMepnoMy scAeACTBne nepaBHOMepnocTH Bpaigenna SeuAH, h AOAa<Ha 6 uTb 
npHBeAena k 8 ({)eMepHAHOMy BpeMenn, b KOTopoM cTpoHTCii Teopnii ABHBteHHn Ayuu. Flo co- 
BpeMCHHUM AaHHUM, yqKTUBaio^HM HepasHOMepHocTb Bpa^eHHR 3 eMAH ( 3 arpe 6 HH, 1951 ) 
anaqeHHe no Bpayny, aoa»kho 6 UTb HcnpaaAeHo na seAHqHHy 
AX = — 8172 — 26 : 75 r .... 

qto Aaex aah Xj anaqeHHe Xj — 270 ° 26 ' 0 Z 99-<-481 267 ° 52 ' 59 '/ 317 ', h, CAeAOBaTeAbuo, cpeA- 
Hee CHAepHqecKoe ABHJKCHHe Aynu b lOAHaHCKoe cxoAexHe b 36525 scpeMepiiAHux cyxox 

P*""® 173256437931 

— 5025.75 (qacTb, oeycAOBACHHaii npeueccHeii) * 

1732559353756 

OxcioAa cpeAHee cyxoqHoe ABKHteHue noAyqaexcH paanuM 

n = 474347889899 


Kacmchc (Clemence, 1948) noAyqHA axopuM mcxoaom — = 81.79. TeopexnqecKHe coox- 
HouieHHH, KOxopuMH HOAbayioxcH npH onpeAeAeHHH Maccu Aynu no nocxoHHHofi HyxayHH, 
noAyqeHU b npeAnoAOJKcHHH, qxo 3eMAH naxoAnxcn b rHApocxaxHqeCKOM paBHOaecHH. Pac- 
xojKAeHHe MCJKAy aHaqcHneM nocxoHHHoit HyTayiin, BuaeAeHHUM h 3 HeoAHOKpaxHUX h xopouio 
corAacyKJigHxcn Me>KAy co6oft Ha6AK)AeHH{i, h 3HaqeHneM, noAyqeHHUM h 3 xeopexHqecKHX 
cooxHOiueHHJi, KorAa onpeAeAeHu nocxoHHHaH npeijeccHH ii Macca Aynu, noxaauBaex, qxo 
npeAnoAo>KeHHe o rHApocxaxnqecKOM pasHoaecHH He onpaBAUBaexcH. FIoaxoMy, b HacxoHigee 
ape.MH HaH6oAee HaAeatHUM mcxoaom onpeAeAeHHH BeAHquHu m CAeAyex cquxaxb MexoA, ocho- 
BaHHuft Ha Ha6AiOAeHHOM AynnoM nepaBeHcxBe. ^^Kecjxfpnc (Jeffreys, 1948) npHHHA ~ — 
- 81.269, BCAHqHHy, noAyqeHHyio no nocxo.xHHoft AyHHoro HepaseHCTBa Cnencepa ,4>KOBca 
Z. = 674378' npH nocxoHHHoli napaAAaxca CoAHija t? =87790 h nocxoHHHofl cHHyca napaA- 
AaKca AyHu -,-=34227526 (sHaqeHHe 4e-CHxxepa, De-Sitter, 1938). Hoboc aaaqeHHe 
= 342Z'419, noAyqenHoe /l>Ke$(})pHCOM (Jeffreys, 1948) npHBOAHx K.aHaqeHHio ^ = 
--81.278. 

Pa6e (Rabe, 1950) o6pa6oxaA HabAWACHUH ono3H^Hli 9poca c 1926 no 1945 rr. c yqe- 
TOM acpeMepHAHoro cwexa speMeHH h noAymiA HOBoe aHaqcHiie aah mbccw 3eMAH-t Ayna 


1 COOXBeXCTBeHHO BTOMV HapBAAf 


; CoAHJia- 

8779835 --t0'.'00039. 


riocxOHHHaH AyHHoro HepaseHcxsa, BUBeAennafl Pa6e h 3 o6pa6oTKH Ma6AiOAeHHii 8poca 
B 1930—1931 rr. 

L = 674356 • 070028. 

FIpMHHMan AAH L cpeAHee ua noAyqeHHoro iim SHaqeHHH h anaqeHHH Cnencepa ,4^0Hca, 
Pa6e BUBeA = 81 .375 ± 07026, npn bxom napaAAaxc CoAHya npHHHX paanuM = 877984 

H napaAAaKc Aynu — = 34227526. 

Buboa Maccu Aynu no AynnoMy HepaaeHCXBy xpe6yex npeAaapHxeAbHoro onpeAeAeHHH 
napaAAaxcoB CoAHija h AyHu. H. H. HACAbcoH (1942) bubca cooxHomcHHe, noaBOAHioigee 
onpeACAHXb ^ no HabAioACHHUM AynnoMy HepaBeHcxay b AOAroxe CoAH|ja h napaAAaRxn- 
qecKOMy HepaseHcxBy b AOAroxe Aynu HeaaBHCHMO ox napaAAaRCOa CoAHua h Aynu. 
cxBHXCAbHo, nocxoHHHan AyHHoro HepaBCHCxsa h napaAAaxxHqecKoe HepaBeHCXBO (no Bpayny) 


6) Macca Aynu b eARUHijax Maccu 3eMAH {m) 

Macca Aynu onpeAeABexcH AsyuH MexoAaMH: 

1) no Ha6AioAeHROMy AynnoMy nepaBeHCXBy b AOAroxe CoAHua; 

2) no nocxoHHHoi Hyxaiinn, xorAa onpeAeAena nocxoHHHaR npegeccRR. 

ripHBRToe B xa6AH||ax Aynu Bpayaa h b CRCxeue acxpoHOMnqecxRx nocxoRHHUx /ie- 
Cnxxepa aHaqeHHC — = 81.53 noAyqeno nepsuM mctoaom Xhrkcom h3 o6pa6oxiui noRBAe- 
hrI dpoca 8 1900 — 1901 rr. 


Mu BocnoAbayeMCR »xhm cooxHoiueHHCM aah onpeAeAenuR ^ . Flaf 
BCHCXBO Ayqme Bcero onpeACARexcR R3 noRpuxnS. FIpRMeM 

P= 1257023 ±07058 (sepoaxHaR oinR6Ra). 

• Tlo ira6AiDHeRiim 9poca 1930 — 1931 rr. n nepepaSoTice 

* Ho MDMTAe Ae*Ci(n«pa. CBHSKmiOBefi mbcct CHCteMM 3eii*a Ayna 
(Dr-Sitter, 1938). 


riapaAAaKXHqecKoc nepa- 


3to SHaieHHe P noAyqeHo CncHcepoM 4asoHcoM (Spenser Jones, 1930, crp. 71—104), 
nepepaSoTaauiHM Ha ocHonaHHH xeopHH Bpayna SHaqeHHe Hi.K)KOM 6 a, BMaeAeHHOe h 3 Ha 6 Aio- 
Aenna noKpMTHB c 1753 no 1906 rr. OpH £, = 6'.'437 -fc 0.002 (cpeAnee h 3 sHaqeHHa Cnen- 
cepa 4 ^ 0 Hca h Pa 6 e) mm hmccm ~ 81.360 0.055, SHaqeHHe, 6 AH 3 Koe k ncAynennoMy 

Pa 6 e. 

b) C>KaTHe 3eMAH (a), aKBaxopHaAbHaa nocxoanHaH cham xaHiecxn (^„), 

3KBaxopHaAbHMa paAHyc SeMAn (P„) 

H. 4- JKoHrOAOBHH (1952) noAymiA Ha ocHoae oSuinpHoro rpaBHMexpHqecKOro Maxe- 
pHAAa HOBMe AaHHMe o (pHrype Somah h ee rpaBHxauHOHHOM noAe. Flo onpeAeAenmo 
M. 4- ^OHroAOBHHa, oKaxne o6iijero acMHoro BAAnncowAa a = ~ (exopoB BapHaHx), 
3KBaTopHaAbHaH nocxoHHHaH CHAM XHHtecxH ^0 = 978.0573, npnqcM aScoAioxHoe 3HaqeHiie 
CHAM xH>KecxH B FloTCAaMe npHHBxo paBHMM 981.274* 0.003 cm. ceK.~‘’. 

HoBMe a6coAioxHMe onpeAeACHna cham Ta>KecTH b Amcphrc h Ahpahh, a xaK>Ke anaAHa 
onpeAeACHiifl, BMnoAHeHHoro KiOHeHOM h cUypxaeHrAepoM b OoxcAaMe, noKaaaAii, qxo npH- 
HHxoe aah rioTCAaMa sHaqeHHe aoa>kho 6 NTb yMeHbuicHo (KaaaHCKHB, 1948; Berroth, 1949, 
Jeffreys, 1948; Woollard, 1950). Xoxa b Hacxoaigee apeMa iieAbsa enje c noAHoM yaepen- 
HOCTbK) Aaxb xoqHoc 3HaqeHHe, oAHaKo H3 Bcex ynaaaHHMx onpeACACHHa CACAyex, qxo npn- 
HHXoe 3HaqeHHe Heo 6 xoAHMO yMenbuiHXb npH6AH3HTeAbHO na 12 mpa. OpHnaB noaxoMy 
AAH rioxcAaMa = 981.262 CM- ceK.“', MM noAyqHM cooxaexcxBeHHo ^o = 978.045 cm- ceK.~-. 

KpoMe xoro, H. JKonroAOBHq (1956) noKaaaA, kbk h 3 pasAHqHMx • acxpoHOMo-reoAesH- 
qecKHX AaHHMX moh<ho noAyqiiXb paaMepM oSujero acMHoro SAAnncoHAa h noAyquA AAa 
6 oAbuioa noAyocH axoro SAAHncoHAa 3HaqeH;:e P„ = 6378075 m. 

. r) riapaMcxp ueHxpo 6 eH<Hoa cham ( 9 ) 


TAe 0) — CKopocxb BpauscHHa 3eMAH. CpcAHee SHaqcHHe w aa nocAeAHiie 2000 Aex pasHo 
1 299 548"2042053 (Clemence, 1948) b sipeMepHAHMe cyxKH hah 0.0000729211514 paAnan 
B ccKyHAy sipeMepHAHoro speMeHH. C npHHaxMMu iiaMH aHaqeHHaMii R,, 11 g„ HMeeM 
9 = 0.00346767. 

TaKHM 06pa3OM, mm paccMOxpeAii ace BeAnqHHW, axoAHigHe b npasyio qacxb BMpaHceHiia (7) 
H npHHHAH aah hhx cAeAyiotgiie aHaqeHii.q 


C 3 XHMH 3 HaqeHHaMH MM noAyqHM no (popMyAaM (7) h( 8 )- 

’^'(r4...,a„. = 3422r453± 0.014 (*) 

r/-j = 0 '.' 179 dP„ - r :\ 67 dg ,, Q'HlOd 0 '/ 013 t 7 (y) , 

I'Ae R BMpaJKCHO B KHAOMexpax, a dg^, — b CM-ceK.~' 

Ha 6 AiOAeHHoe 3 HaqeHHe BMBeAeHHoe Kpommcahhom h 3 Ha 6 AiOAeHHft Kpaxepa Mosting A 
H paccqHxaHHoe no (popMyAaM aah aAAHncoHAaAbnofi 3 eMAH, aoah<ho Cmxb xaKate HcnpasAeHo. 
HcnpaBACHHa aoajkhh 6 MXb bkccchm kek 3 a choxhc oGigero aeMHOro sAAHncoHAa, xax h 
3 a yKAOHCHHe aAAHncoHAa ox reoHAa. B pa 6 oxe M. 4 - IKonroAOBHqa „06 onpeACAeHHH paa- 
MepoB o 6 isero acMHoro aAAHnooH 4 a“ ( 1956 ) yKaaaHM (popMyAM h mcxoa, KoxopMM mohsho 
noAyqnxb npeBMUiCHiie reonAa HaA o 6 iijhm aeMHNM 3 AAnncoHAOM h a 6 coAiOXHMe yKAOHeHHa 
oxBecHMX AHHH# B nyHKxax HaSAiOAeHHft. rioAbsyacb axHM, MM noAyqHM aah PpHHBHqa h MMca 
4 o 6 poH HaAewAbi cooxBexcxaeHHo 

/i,= 1-0.058 KM I , 

' npeBMiueHHH reonAa hba o6mHM scmhmm aAAHncoHAOM, 

^ 2 = 1 - 0.090 KM ( 

j, — i-3'.'2 I MepHAHaAbHbie cocxaBAHioiyHe yKAOHCHH# 

;., = — 4''5 I oxBecHMX ahhhI!.' 

Koa({)({)H|iHeHXM AHttxpepeHjiiiaAbHMX nonpasoK k Ha 6 AiOAeHHOMy anaqeHHio BMasaH- 
HMX HeSOAbUlHMH H 3 MeHeHHHMH B npHHHXMX SHaqeHHHX pBAHyCOB 3 eMAH H lUHpOX nyHKXOB 
Ha 6 AioAeHHH, BMBeACHM 4 e-CHxxepoM (De-Sitter, 1927 ) h BMpaxtaioxcn CAeAyiorgHM o 6 pa 30 M: 

d-'^ „.6.. = — 0-'422/», — O'.'301/i., — 0.0104:, 1- 0.0138:.,. 

yqHXMBax axH nonpaBKH 11 nonpaBKy aa npuHHxoe HaMH CHtaxHe o 6 ujero seMHOro baakh- 
coHAa, MM noAyqHM CACAyioiayio aeAHqHHy no Ha 6 AiOAeHHHM xpaxepa Mosting A 
b o 6 pa 6 oxKe KpoMMeAHna: 

= 3422'.'47 * 0 . 09 . (♦•) 

OoAyqeHHMe paaHMMii mcxoasmii anaqeHHH (♦) h (**), yxoqHCHHMe b cooxbcxcxbhii c co- 
BpeMCHHMMH ABHHMMH O (pOpMe H paSMepax 3 eMAH, HaXOAHXCH B XOpOUieM COPAaCHH Apyr 
c ApyroM. Moh<ho cHHxaxb, qxo c ouih 6 ko 8 . He npeBOCxoAHqgeS oahoA coxoS aoah ceKyHAu 
Ayni, aHaqeHue nocxoHHHOfl cunyca aKBaxopnaAbHoro ropnaoHxaAbHoro napaAAaxca Aynu 
6 yAex = 342 Z’ 46 , qxo Aacx nocxoHHHyio coScxbchho napaAAaKca AyHN, paanyio 

= 342 Z' 62 . 


Abxop BHpa>Kaex rAy6oKyio 6AaroAapHocxb npo<p. H. 4- MlonroAOBHqy, noA q 
BOACXBOM BHnoAHena nacxoH^gaH pa6oxa. 


/?„ = 6378.08 KM *0.04. 

^,, = 978.045 fc 0.003 cm-cck ' 


rpHiooB A. H. (Grischov A. N.). 1761. Investij^ttio parallaxeos Lunae observationibus abiquot auno 
1752. Petropoli et in Promontorio Bonae Spei ex compacto habitis innixa. Novi Commentarii Acadc 

miae Scientiarum imperialis Petropolitanae. ( 

JSonroAOBHq H. 4- 1949. O peAyKgnax cham TnaecTn. Tpyau UHHHrAnK, own. 68. 
IKoRroAOBRq H. 4- 1952. BRemRee rpaBn-ranRORRoe roas Scmar r ipyRAaaieRTaAbRue nocroiiRRHc, 
CBRsaBRwe c RRM. TpyAH HTA, S. 

SoRroAOBRR H. 4- 1956. 06 onpeAeACRRH paaMepos o^ero aeMROi-o saarrcorab. Tp^AM HTA, 6. 
3arpe6RB4. B. 1951. 06 yqexe awnapHRecaoro racbb npR cocraBACRaB AyRBoS MpeMepRAM. Emaa. HTA, 
5, 1(64). 
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ic'MM MOT();i, L'iiopo»o-iii.i.ii,ii,C'i50iX) iuia.iiKia iipu'iua liauoc 
(■ uai; ('Aim iia iia.iaoi'oTauu'ajcKiix .motoaoij uccACjumaii 
w.iiiHa, i'ii()[iiii, CL'.NUMia, oriicMai'Kii :iiici'Ij 01 ! ii jipuuoc 
ajiidii .\R‘pa mi TC'pecyio i' iia.'iooijcjTaiiiiKOu u kuk 
1)1 Kapiiiiii.i uocaaAoiiaie.'iijiioro paaiiirnui ijciopu ii pac 
iarc[)na.i A.in o(')uciioiiaiiiui CTpaTiirpacJmuacKoro pacuK 
.iDwit'iui ii Mupi'iioro a KouTiiiieirraabiioro jipoucxoa^Aci 
1111)1 lu-KOiiae.MLix pacTiiTe.ibiii.ix oCTaiKoi! (uau mukiioi 
aiqiocKiaiii'iecKiix) uoc leiieiiiKJ iiaxo,Uii'C)i aiieiibii, cima 
aiibi lU Topiiii (liopMiipoiuiiiiDi (|i:iO[)bi, a TaKiKO iia.MC’iaK 
iipmicxmKAeiiiDi ii cTaiioii.TOiiim conpeMeiiiioii pac ru n 
t')()Taiiii‘U‘cimx eu.TacToii . 

11 iiacTeiimee itpe.M)i iiauecTHO iie.Ma.Tu jiaGor, aarpariii 
oil cieiieiiii i!Oii|iocb! mctoaiiku iiav'ieiiim iibi.Ti.uu ii cm 

IX ClieKl]l01! T[»CTU'lilbIX OT.TOiKC'l 1 il il , X()T)1 V IKIC 13 Cl) 
I'uibie o 1 .KbKeiiiDi .MciuAdM ciu)poiu)-iibi.ibii,eboio aua: 
‘cim iiay'ia iT.cii aiiiiii. c iia'iaaa ''lU-x roAoii. 

jii’M)! oiibiT iiiiipoKero II pii.ueiieiiuii ciiopaiio-iibiai.nei 
ni iiayuciiuii Tpermiiibix oTaovKOiiiiii oripauaaa couii 

X 11 iiaae()(})aopiu'TiiaecKHX ucaeii. llecTpooiiiie cxcm c 
ia(''ia(.'iieiiii)i i jie rii'iiibix oTaomeiiiiii ii iix Kmiiiincin: 
oaiibix 11 Mopcbiix ij'aiumx y>KC iic MbicaiiToi uea uiioc 
iieiibi. aaa bOTopoii MaTcpiiaa no iicKonacMbni ciioiia 
('AiiiiM iia mauiniiux. 

K'MioTc nccaeaoiiaiimi (Tiiapiibix paapeaoi. rpe rii'iiiiix ii 
L'liiiii cramtiiii roi rn'iiaaTeabiibiM ii nay'iiio-uccac;i,onaTi 
; KUK Toai.KO Aeraabiiee iiay’ic'niic oiioiiiibix paapcaoii (c 
x (['aYiiiic ru'iecbii ooiiciioHaiia), ncirpbribix iia reppinopi 
r. TpeTii'iiibiii iiepiioa n paaaii'iiibix 6oTaiiiiuo-reorp;i(|i 
n 'icrnepniMuT.iii iicpiioa — 13 paa.aiiMiibix ({tiiaiiKo-rco 
iioaiioaacT ycraiiomiTb iiocacaonaTeabiiocTi, CTamaii ac 
ibiiOCTu r.a i)pi.'Meiiii n iqiocTpaiiCTnc. 
looace r.aaaibtx imiipocoii n ooaacTii ciiopono-iibiabnc 
iiiiee npoMH miarn'TOi piiapaaoTKa MCiyaa cor.ocTaaac 
>ix ciiOKTpor,. nbiaoaciiiibix iia eanoBoapacTiibix oraovKC 
Tcai.im vaaaeraibix oaitii ct apyroro ii iiaxoaiunnxcH d 
H ibix ('oTaHii’R'CKiix cajaacTiix. a a T|.OTii'iiiOC iipcMfi pa 
laii’iin.Tx ooTainiMocKiix oGaaoiax iiaii uoxaiuiuo-rcorp, 
iix. i! ii.ir.iiMaauii A. II. KpiTiiiT'al'ar.ii’ia . 

V. II. KpinnTO'I'oniiMOM (19il. 19'i6) ooTamiKO-reorpail' 

iinonmniiiii iia.Toorona. aiiaMitTeabur- Ttaaainaiouiiiec 




upuKiupy j ** iipu;4,\jciti-v 

oro iiuayiija[jiiH iiaaeorcMioiKUi (|)aoj)a iie obi.ia oAunaiaHioii iia |ia;5.iii4iii.ix 
,'p])irnjpii5ix II ojuiii 11 I'll >i<ii orpeaKii reo.ioriiuecKoro iijtLi.Meim, ii >ito iioaroM V 
piiMue coiiucraHaeiiuo ([i.iopoiiocjibix l opiuaiiiTou mi cociaiiy ouJiapy>ta'iiiii>i\ 
mix paciuTi:.UiUi>ix ocraTKOit .Moaavr iipiiuc'crji k oiiiiiuomiii.im iiiJuoAa.M. 

lIocaeAiiiiAiii pauoTaMii ii uu.iac/ni ciio[)ouo-iiuai>]i,enoi'o aiia.iiiaa (lloKpuii- 
uan, lUai; oaK.iiiiu'KaM, ]‘J<i3i) luiMonuiia iiL'jiiiuiia'iii.ii.iiaH cxoMa iipiiMi‘[)- 
oro jiacno.ioauMiiiH paa.iii'iiii.ix (|).iopiK:Tu>iecKiix ii|)oiuiiiuiiii iia iL'ppirropmi 
(;C1’, a raK>ia‘ iicjuKuianaai.iiau cxcNia nepTinxaai.iiui'o paciipcAuaeiniii pyiai- 
i);UiiHii>i i‘iuipoito-iii.iai.ii,L*i!i.ix ciiC'KTpoii 1! paa. iiiMiii.ix penioiiax iia TOfijiin n- 
1111 CXX'.F It iiaatiurriie ii iieoiviie. ll. M. 1 loKpoiicKasi (IDa'i) na <K'iii)iiaiiiiii 
looim'iiiiu Aaiiiii.ix l•!lop()llo-lll,lal.lU‘l!()^() aiiaaiiaa ii poAiio. loii.in c. i i.im iii.i.H'- 
iKT. iiaiipiiMOi), Eitjmiu'iivKN lo, N’paao-ilaiiaaiiociiuiipc uy lo. ivaaaxciaiiCKVia 
loi'ro'iiMK'iiriiipdKyin 11 ^l,aa l■llc■nm■■lu'lllylo riMn'toTaiiii'K'ciaic ii poiiiiiiniiii, or- 
ii'iaioiniieL'ii o;uia ai ;i,|)yriu"i xapaiaopoM ciii'Ki poii ii iliaopiic i ii'K'cuoii iipii- 
a;i,, i(‘ax'ii()f'i'i.M) ii x . 

Airrop iiiu'TDiiinrii panoTi.i ii A(ii;.ia;u' iia liropoii 1 u'cniinaiioii woiitlicprMi- 
1111 no ('iii)poi!o-iii.i.i i-ni'iioMy aiiaaiiay oTMena.i aiiamni'ai.iii.ic (jiaopiicTii'ii' 
Kiu' iiaaaii'iiia oanonoapar'Tiii.ix iiaaiairciiom.ix nicurpoii iia oiiopiii,ix paa- 
oaoi! |>aaaii'iiii.i\ paiioiion mra I'aipoHci'iCK’oii 'lacni ('.('.( '.I' ii I I'aaaxc i ana : 
imaino iia. inoronoin.ir ciirKrin.i lora laipoiU'iicKoii Mar i n f ( ii |taii;aio i 

aojiv i'|)oiiiiM('('Ky io. n onionno.M ;ipi'niioi'p(‘;uiiii‘Miii’xmp''i''yio. naaaxrTanciau' 
<(! OAiioiioapacTiii.U' nn'ia pni yaa* n (’opiMiiiic iia looroiia xapaKicpnayio :ra 
ao|»aM!! (•Moinaiiiii.iMii, in;. noMaioiun m n a.U'Moii r rcnc jio-iuicroMii i.ix aaai.ii 
laix yMcpriniMN laiMnononidn. ( '.iH'aiic'iiaacorciioin.U' riioiapi.i lora lxi!|ioiicn- 
U'oii naciii (',('<',1' xa pan i opnayio i' (jiaopy n ociionnoM .ip<Miii('cpc,uia.(‘MiioMo|i 
ix'Mo. (■ iiouo.iMiioii iipiiMoriao y.Mnprn iioii lyprai'inaiii. laiaaxiT.iiK'iaic a;o 
lio;im'aaa(‘ornii')ia,U' rucKTia.i iiomtii no. iiiocti.io n pc.p-TaH. loin,! jii,i.ii.uo:i 
ciiojiaMa jiac ‘nMiiiii yMcjH'inioii i v prai'n'i.ani ili.iopi.i, r. r. (ji.iopi.i, ium i.m i 
.aiaKoii K iinaxaion" irciionoii ij'.iopi' loi a I'ainoaoiiria'ii Marrii 

'I'aixMiM oupaao.M. n nac roaiucn npoMa ;uh' r.iroMiio aciio iipoac ran.iat'Tca m a 
aovianu'Ti. itoii]roca coiioi' lan.-iOHiui o;uionoai>arTiii,ix oT.ioa^ranni no iji. iopii- 
riPK'naiM ;ianm.iM ii HMmiaanTca aeooxoAiiMor 1 1 . paaiiaoo rix'n aora.ii.in.ix .\ut i- 
T.ix iia.acoili.'iopiicTnMecKnx cxom. ix'oToja.u* n Aa.n.iUM'mu'M mow i- iiocMvaxai 1 1. 
|■■|lonoii i.ia roa;ianna ooinoii iia.iooili, lopiiri innvKon niKa.ii.i n uimhx laip- 
>•->,01111111 oAiionoaj.arTiii.ix ox.ioaxH'iinii na yaa.U'iiiii.ix reppoTopiiii . 

lloai.iTix'a 11. .\I. 1 loKjioiii'ix'oii in.i;uvnni. rooo'.'ranioincKm' Tiiiooniiuna 

1 o jH'Ac.inx ix’pynin.ix i[(.iojnu’ riiMOi'ix'iix oo.iacroii ini.iai'Tca o(vn.niiiM inaroM 
loopna 11 oo.iaf I II iia.ii'fiooTaniiMOioaix ocr. u'.iooamiii. I >i.ian, lomio paa.inMmi 
.i<)pit('Tmu‘ri,aix iiponannuii naanorciia ii iieornaa. iio-na.xiiMoMy. — o.uui im 
ip.imi.ii.io.ix oyrc'ii k paa]K>iiu>iiiiio aa;ia'oi ooiiooran.iciioa o.uior.oaparToi.ix 
■opaaonX'O! no ((>. xopnt'xiiMOCixMiM .xaoin.iM. xor.ia. Kor;ia am ro|ni:’.onx!.i 
iNa]>aoxopiiaonani.i rnopono-in.i.ii.Ui'm.iMii oin'ix'xiraMii jiai.-ioMiioro oorxana . 
1\ ('o>Ka.'ioiiino. lU'CMoxpa na xo. mxo c.XMa viaiaiu. no.icnaaa.ia iiyxii paamixna 
iopono-in.i;n.in'nnro niia.'uiaa naiK naymioii oo.iaoxii na.'ieoooxamiix'ii. cooxoa- 
:m' MOXoAiiiai ii Toxniiiar niii)r>;io.-ieamnirK'oinu'Mi.ix iltoj'M ('luo nn nrer;ia ao- 
’•a'l.iaox no.iiiocTi.io iiciio.ii.aonaxi. nco coopaniii>u' Maxopiia.-Ti.i. ,lo cox no|> 
M.i ]taono.aaraaii ii, no-iiii,xiiMOMV. oiuc Mooro .icx oy.iOM paoiio.iaraxi. .iinni. 
’eoi.Ma orpaniTMoiiHMMn noaMOKHocinMii aan onpoaoaoinia iicix-oiiaoMi.ix 
- 1 . 1 . 11 . 10.1 11 mop ao nnaa. ITpoiicxoaoT .axo nr xoro. mxo in.iai.ua coxspoMC'nin.ix 
I'acxoioTU. M oroommocxii cyoTponinocKux ii xponiiMOCinix. nay'icna eni(> 
M'^iii. c.taoi). Mr>-ax‘.x\' xom npannaMiocxi. nnpi'Aoacuuii TiCKOiTaoMT.Tx ni.iai.iiM 
1' coop xpcTiiMm.ix II MCxaepxmiiTxTX ])acxoiiiiiT iiomxit ivmuix-om aaminix umoiioo 
ax axoro oocxoaxo.-u.rxna. 

Iia omnnainiii MiioroacTiinx nccae.ionamiii A. II. Kpiinixo^iOBUMa, 
E. B. Bvandia. B. H. CvKaMOBa. ^1. M. ILamina u ninriix vmohwx vcranoB- 


M HI .1. 1 1)1 EUlJptJAlUllllUll JIAlUlUi 'ipL' 

(llOjl.M f XpOXll'llll.lMn 11 Bt‘]>XllC‘Mt'aOBLI.MII KOMIi; 

axu oxnocnxca k oo.iaexii iia.xooxpuniiKOB, r;i,L', no m 
naaooouiamiKon ii i|iaopnci on, xiioxiiMnan (jiaojia no 
. laci, no'i in uea naMaiicnnii. B yML'imiini.ix ninpoxax n 
iioA iiaiiniiiK’M iiaMfiK'iiiiii oGiueii (jnianno-rooriiailni'ie 
pa ueu;uioi:paxiio .Mciin.iaci. iiapiiAy c nopepacn jk'A 
n'.ii.iihix nponnnnnii n aoii. ('.xaiionaonno roiijiCMOm 
lu' oAiioiipc'Mninio it paa.iii'iiibix pcnionax. B eon(>]iii( 
ix'o.MiiaoKc xia'Xii'iiii.ix r yuxpoini'K'r mix cc’MC'iicxn. jx 
idraiiiMi.iii uomn.M noxo.io;ianm'M. Maci iniiioli apiiA 
. iiOK'OHo.M i.'oii 1 iineiiia, li.iioc 1 11 n. iiiMaxa. oxc r \ liii. i 
yt i'viian mocxo VMepr'ii io.im roitepo-norxo'im.iM (l.,ioj 
l■^l‘m•niloo ('OKpanu’iiiu’ ii.ioina;ui, aaiinxoii Mopcni! 
i.'oiuiniry paiiiin MaiopiiKon ii nx po.ii.oilia. iipoiuxoA 
o.iiiiiaix’oiio n jiaaa inini.ix paiioiiax, roaaana.io ciicu 
paaiaixini ,iaii;uiia())i iii.ix aoii. llanpiiMop. xoppin 
n ciii'AiiOM o.iiiidiiciu' 11 jU'ACi an.iii.ia conoii CMiiy. i 
pacinxc.ii.noc'i 1 ., oi'iacrii .ucnaa. .nu' ionaanaa . n.ni 
r i oiiiiaa na v'lac inax c ni.iaoinn'nimii noiu'px iioi - 1 i.io 
iiac'ii.iM ipynxoM (noa.Mo-,!;iio. c co.ioniioiii.iMn no'iia 
11a lore -/Ko I'aipoiK'i'u'K'oil Mac in ('.(.(.1’, nanpiiMc 
li voancmiii nna.inin.t. r. aid apt . mo oi.i.ioonio r.iyonm 
xa.inci. Moinin.ir ocaami. .Mope oi.diiMa id. ii.iio pcrpi" 
n ix'oiino ii.inouona. iioc.ic in'oAiioniia rni.ix iioaiipa i in, 
no, 'xio ,1111111. i; aio.MV itpoMonn Mor.io oxnocnii.ca a 
lopnn ji.icxinr.ii.nocxhi'i, laoopaa n ciiaan c ny.n.ca 
Mopa iH'oAiioKpa I'lio Mcnn.i;! cnoii coc ian n xo.ii.no i 
o''nnn‘ (|Miam.o-! ooxpa,|!n'n'cniu> yc.ioiaia npno.iii:’, 
cia.ia iipnonpcijri I. cocian lai.' a.'(>. o.iiiannit i.' co!!| 
Ili't Moi jta na ro, M i o coc ian |iac rixiX'.iMioc i n a 
iina jiaa.iii'iin.ix (Inridin'iioin'iccmix (‘Aininu liooai 
d"iciino naiiiioaon. cox paini.inc i. ,io nainnx ;nu'ii n 
nan. i,dxopi,u> nxo.ui.iii n coexan ry jiraiicKoii yui 
c l'■.‘,nIa(■MnoMnpcl^•oii (ji.iopM. c(]io]im ii ponainnciica r 
ii'M CMi'iiionna apcmu'cpt'ainU'MnoMojH'Koii, bocxom 
n ,i|i\i'nx (|•.lol>. 

TaniiM oojiaa.oM. on jioac. a-iino poaon nc i.’onaoMi.i 
11 .lo.iacno np,oi! '.r.o.ni I i.ea iiv u'm cjiaunomia c in.i.ai.i 
lii-ix jioaoii. xoMiio xan 'a.'c. nan aio .in.iacica npn i 
.incxoni.ix oxncMaiixoit n ('cxamoB pacxennii ii.m mo 
llpn conoc i ar.. i(>inin nci.a naoMi.iX miaou in.i. ii.in 
cpaminu'.iMii.iMii l,•o,I,l('KlnIa^nl ni.i.i i.ui.i n coop co 
nnii mm nao.noaaoM, Mid am iinaM n noaan.iaioiuc 
ncK'ii'X oonnio Mo]i(|io.ioTiiMi'cmir Mopxi.i. mxo ynaai.inai 
B xo a.d r.jH'Mii oxiiociixc.n.iiaa ocaimcxi. naniiix .- 
ni.iMU Ko.i.u'ix'unaMM ii orpaniiMoniiocxi. na^l^ii .'inx 
in.i.n.uM IK' no ’.r.o.iaiox iicc.ic.ionaxn.inM b juiao c.iyM 
nenonaoMoro Maxopiia.aa no Xixai.mi ao miaa. no ii a< 
aoinn.u' (|)opMi.i ooxaioxca onp('ao.u'nHi.iMii xn.ii.no at 
K.iacca. ili'Koxopwo ijiopMM iijMixoaiixca rpyiiiiiipoB 
MccKiiM TipiimniKaM. Tamio yc.ioBiio oiipoao.aenHwo 
m'na.ai>.xonanw a.au 4>>i»'>P'Tf'T»BCCKiix poKoncTpyKuiii 
rpaiJuTMOCKVK) ncHHocxi.. xapaKXcjni.ayn oxao.ai.nMC 
HHx ox.ao>Keiniu n npcao.aax xo.abKO oanbii n loii hu 
oo.aacxit. npoBiiiiuiiii u.aii iioaoo.aacTii. 





lie TaK Aamio B. A. BaxpaMecB b CBOeii paooxo o cocTOfiiiiiii coBOTCKoii 
^iajieoGo'rauin{ii (1953) BtiCKaBaji mlicjib o tom, >ito ciuicku ciiopouo-iibijiBue- 
HIJX ciicHTpoB, cocTaBJiouiibie 113 pOAOBi.ix iiaBBaiiilii, coBoiimeiiiio iie;;ocTa- 
TOHllbl MJlfl xapaKTepiICTllKII OTACJlbllblX CJJOOB 11 CBllT 11 *1T0 lICll0Jlb30BailllO 
TaKiix ciiiicKOB A-aJi xapaKTepiicTiiKii (jiaopu oTAe.'ibiibix OTpoauaii rcoaorii'ie- 
cKoro iipe.MCiiii iiopoaecooGpaaiio, TaK kbk uoaKUimicTBO jiacTirreabiibix buaoji 
ariix poAOB oGaaAaoT miipOKiiM ropiiaoiiTaabiibiM ii BopTiiKa.iiaibiM jiaciipo- 
cTpaiioiiiioM. Bto lie cobcgm TaK. BuaycaoBuo, bhaoboo oiipc;u‘aoiiiio iibi.’ibUbi 
A CHop iieoGxOAiiMO nj)U iiayaemiii MOaoAbix Kaiiiioaoiiciaix ii tom Goaoe 'iot- 
nopTiiMiibix OTaojKoiuiii. Mo iibiabiiiaoT rai-aKo coMiJOiiii}i ii to, mto iioAooiaTo'i- 
110 To'iiio oiipoAoaeiiiioc ciioTOMaTii'iocKOo iio.ao/Koiiiie Toii iiaii iiiioii iicKoiiac- 
Moii (JiopMbi amiiaoT bobmo/KHoctu iiciioaBsonaTb ;iaiiubio aiiaaiiaa a-di peK'oii- 
CTpyKiuiii Apouiibix oaeMOHTOB .aaiiAiiuulna. llo iico >kc ciiojiuBo-iii.iai.uoBbie 
ciioKT’pbi, ii])eACTaiiaeiiiibio ])OAOBbiMii iiaanaiiiiiiMii iiaii iiK-iiKOiaiomno kumho- 
llOllTbl, ClICTCMaTllBOCKOO llOaOlKCllllO K0TO[)I.IX OlljK'AOaOllO ailllll. ;i,t> 0(‘MoiicT- 
iia, ii]jiiroAiiBi AJin CT[)aTiirpatJui'UH'i>iix Hoaoii. 

BoraniiKaM xopoiiio hbboctho , mto ociioniioii OAiiiniUoii a-’oi xapaiMojuio i iikii 
( jiaopiicTiiaccKiix iioApaaAoaoiiiiii iipiiiiiiMaoTcii comoiictho (Aaoxiiii, I'JaOj. 
Ilayiaa a]ieaabi jiaaait'iiibix ceMoiicTii ii iioAon, yAa.'iocb ycTaiiomiTi, rpaiiiiubi 
(■oiipoMOiiiibix GoTaiiii'iocKiix oG.iaoroii. Mbboctho, iiaiipiiMoi), 'no 'lacn. lo- 
MoiicTB, Taix'iix Kaic Baliiiao, Anoiiacoao, Elienacoao, t.acl aooao, (.oplialula- 
xacoao 11 AiJ-i BBaBioT(}i mucto Tpoiiii'iooiaiMii , ii iiokoiojuto poAi.i anix oo- 
MCiicTl! lipil VpOMOllbt K TpOIIll MOCK IIM >K0 iiiiipoTa.M | la.ta II 'll I blX t'Tpall. laic, 
iianpiiMO]), iiOKOTopbio ])()Am ooMoiicrn (aclaoeao, iironioliaooao BCTiio'iaioToa 
ToabKO B lOiKiioii AMopiiKo, oTAoai.iibio >ico poAiii coMoiK Tiui ( .oplia loi axacca 
iipiivpo'ioiibi Toai.ico 1C AncTpa.'iiiii. Taiciio jioam coMoiicTBa l*o(lo('aipaco::o, 
Kiwi iJacrudium, Pinillocladus. iiaii coMoiicTiiO Araiicaiicoao iiaitocnii.i in.iMCo 
B BaiiaAiioii 'lacTii ABCTpaaiiiicKoii GoTaiiii'iocKoii oGaacni ii t. ;i. ( .cMoiii i iio 
MIIJITOHI.IX BO BOOM 010 M II Ol'OoGp aO.ll II II p 11 V poBOllO B OCIlOBIlOM K A B( T| 01 . 1 II i I 
CKOli ooaacrii, a oGiiinpiibiii jtoA ororo coMoia i B.i - /Ain/////./ax 'i> 1 1> .m no 

.'BiAOMii'ioii Aaii AiiCTpaaiiii. 

TamiM oujiaaOM, oiTjiOAoaoiiiioo co'ioraiino i pyiiiibi coMoiiorn xapaicrop.iayor 
Goxaiui'iocKyio ooaacxi. iiaii iioAoGaacTi., a cMoAOBaroabiio, xajiaKK'piiayor 
II oGiuyio (JiiiBiiKO-reorpaijiiiMocKyio ottoxaiioBicy icaKoii-xo oiipoAo.ioiiiioii 
xoppiiTopiiii . (].aCAOBaxoai>iio , ciiopono-iibT.ii.uoBoii ciioicxp, Bic.iio'iaioiuini 
Goabiuoo MiTCao k-omiioiiciitob, onpoAoaciiiii.ix ainiii. it iipoAo.iax coMoiicxB, 
Mor,Kox c.’iviKini. ir a-th (jiaopiicrii'iociciix uo.'ioii u aan CTpaTiiriKKlm'iocicoro 
noApaaAoaoiiiiB. 

O'lOBiiAiio, MXO MOM MCIIOO oxoMaxiiMHO Oil poAoaoM IlO. TOXI llOllllOO .lallBblO 
ciiopOBO-iibiabUCitoro aiuiaiiaa a.'ih Apoo'iioro c rpaTiirj'a'liiiMocKOi o iioAJ'aaAC- 
aciniii, xaK icaK onpOAoaoiiiie nwabUbi ii ciiop a<> l’o;ia n.iii itiiAa noanoanox 
oxapaKTcpiiaonaxi. no xoai.KO (jiaopy, no n cyMM.v ucbotiimockiix oAiinnn, c.aa- 
raioiuiix .ixy (J).aopy. ripnypoMonnocTi. onpoAoaonubix poAoii OTAoai.iibix co- 
MciicTB K paaniiMiibiM iunpoxaM aoMiioro mapa noanoanox BbiAoanxi. (jiaojin- 
CTiTMCCKno noAoilaacTii, a paciij)OCT])ancnno jiaaaii’nibix biiaob ariix poAon 
xapaKTopnaycT rpyniibi nan oxAPabinjc uchobh b .xtiix noAnGaarxiix. MocaoA- 
noc noABOAiiT nac k noaMoncnocxn cyAnxi. o cocxano jiacTiiToai.iiooTn oiipoAo- 
aomibix .oaoMcnxon pcabcifia n nwAcanib otAoai.nbio aanAniailiTnwo cAn- 
llBAbl. 

B npnMencinm k cnopoBO-nwabiicnoMy anaanay onpoAoaonno poA^n 
Aacx nosMOHtnocxb pcKOHcxjiynpoBaxb (JjaopncxnMocicnii cocxan pacxnToabnorn 
nOKpona Aan cpaBunreabHO Kpynnwx cxparni pai^mnccKiix niiTOjoiaaon (npyc). 
oitpcAoacnno /KC BnAonoc mohcct a^ti, Bo.XMoncnocTK nwAoanxb Koppoanpyiomno 
cncKxpbi A-in Aeacnna na cBnxbi n caon. Tanoc Apoonoo nOApaaAoacHno Gvaot 
B KancAOM OTAoabHOMc-ayMacnpnMcnnMO annib Aan Mccrnoro crpaTnrpaiJ’n^t^' 
CKOro pacMacHcnnn xorAa Kan ciioKipH, oxapaKTcpnaoBannwo onpcAeaennoM 
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Ao ceMei’icxBa nan poA^i Moryx umoxb ropasAO oo.aee miipoKoe aiiaMeime, iio 
Aan oGociiOBaiiiin MOiiee Apooiioro pacLaeiieiiun. 

UpiiMOpoM Moryx cayatuxb caoAyiou^ue cxombi pacnpoAeaeiiiia cnopoBO- 
llbUibAOBblX CllOKXpOD. 

1. CiioKxpbi iipeAcxaBaeubi roaoce.\ieiiiibiMn (20‘]b), iioKpbixoce.MeiiiibiMU 
(45%), cnopaMii iiaiiopoxiiiiKOB (35%). roaocoMCuabio b ocuobiiom iipoAcrae- 
.aeiiH iibiAbij,on pacToiinii, npniiaAao>KiiLU,iix k ccMoiicxBaM Araucariaceae, 
Podocarpaceae, Cupressaceao, Giietales, CAiiumino Piiuicoao (npoiniymocx- 
Boiiiio apxaiiMiibio i][)opMbi poAOB Piniis ii Picea). lIoKpuTocoMeiinbio iipoAcraB- 
-leiibi coMeiicxBaMit .MyrLaceao, Proloaceae, Guodciiiacoao, LoAiimiiiosac, 
(Aisuarinacoao. Giiopbi iipiiiiaAao/Kax pacxoiinjiM ccMeiicxB Gyalhoaceae, 
Dicicsoiiiacoae ii Ap- 'i'aKoit cnoKxp yKaBbiiuiex iia xpouii'iecKiiii uG.iiiic ((i.iopbi 
n xapaKxopii.iyex iiinKueuaciooreiioBbio o r.ioiKOiiiin MpnapaabJi, Maaaxcxana, 
.MiiaAiioii GiiGiipn, Typraiicicoii iiiiaAiiiibi, oxMacxii loaciibix paiioiioii Mnponeii- 
cicoii uacrii CGCP. 

2. CnOKXpbl lipOACXaBACllbl lIOKpUTOCC.MClIllblMll (G0%), rOAOeOMOUllMMlI 

(25%) II ciiopaMii (15%). MoupbiTocuMoiiiibic iipiiiuiAaeiKax k poaaM Juglans, 
IPcrocarya, Liquidambar , Nyssa, Jhdula, Alnus, Acer, Qiiercus, Uhnus. 
ro.iocoMCiuibio iipeiiMyu^ocTBonno iipoAcxaBAeiibi iibU’ii.Aoii pacToiiiiii poaoii 
Pic(>a, Pinus, Ta.codium,G noGo.ibuioii iipiiMOCbio Cedrus, com. Giipiossaccao, 
'Psiiga. Ciiopbi u ociiOBiioM iipiinaaAOKax i)o;\ayi Dryopleris, Alsnpliyla, (jpt- 
chaiuu ooM. Polypodiacoao ii ii iieGoAbiuoM Ko.iiiMCCTito — (%. 

Orii ciioKxpbi xapaKTopiibi a.m cpoanero o.iiiroucna n CoBopnoM lliniaiia.ibe 
11 GoBopiioM ll[miipxbinibo (iiopiian ii iiropan cmiTbi Koiiriinoirra.n.iioro u.iii- 
ronoiia), A'ln l*ln|)oiioiicKOB vico Mac rii Cd .t.P ciiCKxpbi, uoaoonbio otiim, xapan- 

TopiKiyiox Miiouon. /qo„ x 

3. GnoKxpi.1 B ocnoniioM iipeacTan.’ieniJ iioKpbiToceMonnbiMii (oa.o), ro.io- 
ooMoiiiibiMii (10%), cnopaMii (2%). /(.in iioupbixoccMcnnbix xapauxopiio iipn- 
cyrcxniic Artemisia cf. dracunculus, A. cf. pectinata, A. of. sublessnigiaiia, 
ralU^onnm cf. pahdzkianum. Atriplcxd. cana, Kochia cf. scopana. ^alsola atl. 
.soda, ^Ferula aff. a.ssci foetida, Nitraria cf. Schoberi npii yMacTiiii Rhus .sp., 
Protoacoac, Rriulasp., Pinus ci. silvestris, Co/f/insii ap- TaKiic ciioKxpbi npii- 
naA.iOKax ’accounamiHM iio.ivnycTbiinn.ix MecxooGnxannii nepxncoanroncno- 
Boro npcMCnii n xapaKTopiibi xo.ii.ko A.an ox.io>Kennn nccMaiio-a.iOBpnxoBOii 
cBiiTbi iiopxncro oaiiroucna, na rpannne c nnnmiiM miiouchom b GcBcpiiOM 
npiiiipTbiiubc. Oxii ciicKipbi no cBOOMy coexaBv oaiiaKii k cncKxpaM MCXBcp- 
Tininwx or.iovKCiniii axoro paiiona. Ho conpCMonnuc ciicKxpw no hmoiot npii- 
Mocii TvpraiicKoii ijKiopbi n ropaaAO ocAnce iipiiMCCbio iiw.ibnbi ApcBccnux 
nopoA. noxoMy mxo b MexBepTiiMHOC BpoMn ApeBocnan pacxnxcabnocTb b Gonop 
noM lIpiTiipxwinbe obi.aa npeACxaB.-iena aiiiiib ra.MepcinibiMn .iccaMii h.ih po- 
maMlI BAO.Mb nCKOTOpbIX pCK. 

npiincAcnnbie cnoKxpbi pc3K0 ox.iiiMUbi ox Bopxneo.nnroucnoBbix cncKxpoB 
lOHxHoii qacxn CGCP (ncpxniiii MaiiKon CcBcpnoro Kanuasa), Koxopbic iimciot 
nii'iTOHCHVio npiiMCCb nbi.ibUbT Tpas, a b ocuobiiom coexoax n3 nbunbubi Apencc- 
iibix nopoA- CpcAn ncGo-ibuioro KoanMeexsa nw.ibAM xpaB oobinno npncyx- 
cTiiyioT HCKOTopMC poAU COM. Clicuopodiaccac, no n ocuobiiom nwAhua xpaB 
npmiaAACUinT .avroBOMy KOMUACKcy. ^ 

TaKiiM oGpasoM, mij iia iiar.xnAnoM npiiMopc moikcm yocAnxbcn b tom, mxo 
ciiopoBO-ni.i.ibAeBbie cncKxpbi, npn Goabincii ii.an Mcubmeii ACTaabiiocxu 
onpcAe-nciinii, npeACxaBnniox Ann pe.aeii cxpaxurpa^inn Go.abmyio, a nopoii iic- 
aaMCiiuMVio. Acuuocxb, xaK uaK bo Muorux caynanx Aauubie cuopoBO-nwabne- 
Boro aiiaanaa HBanioTca cAnucxBCHUOu naaeoutoaoruMCCKoii ochobou, npn 
noMomn KOTopoii mowho cniixpoHnanpoBaxb oxaojKenna, oupeAcauxb expaxn- 
rnaAuMCCKoe noaouxcune nx u BoccxanoBiiTb upnMepuHe Mepxb* pacTiixcabuoro 
aacMeuxa aaiiAma^xa oupyiKawmcn cyran b nepnoA ^lopMupoBaunn naynac- 
mhx OCaAKOB. 



lieoGxoAUMO yiiOMfliiyri. o .'iaiiAina(J)TUbix aoiiax ii o pacTiirejibiiocTii ii 
<J);iope, BOCCTaiioaaejiiioii no AiiuuuM cuopoBO-iibuibneBUX aiiaauaou. B aine- 
pa'rype, uocBflu;eiiiiou ciiopouo-iibiabii,eBHM BCcaoAOBaiiiiHM u ^jaopucxiiML- 
ciaiAi iiocTpoouiiBM, MU iico7i,iioicpaTiio BCTpeaacM TaKiie Bupaaiemifl, kuk: 
«...B ToaeHue oanroAcnoBoro BpeMeiiii iia Teppuxopiiii iovkuou aoiiu EBpoiioii- 
c'Koii iipoBBiimiu ouaii paciipocTpaiiciiu uiiipoKoaiiiiXBCBiiuu aL“ca» iiaii 
«..aia reppiixopiiii KaaaxcTaucKOU iipoBiiimiiii iipoiiapacraaii ujupoKuaiici- 
Boimuoaeca...» (lloKpoucKaa, U)r)4, exp. 24ti). IJro no xoaiio! II box iioaeMS . 
AiiajiJiaiipvB ciiopono-iiuabHCBue ciicKxpu xpexiiaiiux OTao>KOiiiiii (iiaii oxau- 
VKOBiiii iiBUX aiiox), mu n p>iAt‘ cayaaoH iimc'Cm A^ao c mojickiimu ocaAKa.\iii. 
(l)()J)MIipOBaBUlllMllC}I B JipOAOa/KCMUlO AB<-‘»l'HOB TUCHMe.’lOTllii lia ABO OUimilUIJ.lX 
MopcKiix oaccBiinoH. JImcbbo c raKiiMii moj)CKiimu ocaAKaMJi CBBiuuiu cjiojiobo- 
iiuaLu,OBue ciieKxpuu.iiironoiioBoro BpeMeiiii lo'/Kiiuii aonu EBjjoiieiicKoii iipo- 
Buimiiii (MaiiKoiiCKoe Mopo) II ooai.iiieii aacxii Ixaaaxcuoii iipoBiumiiii (>K‘raii- 
cKoo Mopo). IlnuaKoi'i pacTirre.ai.iiocTii, paayMOoxoi, iia .mix iipocTpaiiciuaN 
B xo lipcMB BO Guao. lluai.na vkc ii ciio})u, ooiia|)yH;uiiJiue b MopcKiix ox,iO/Kt‘- 
iiiiHX, iipiiiiaAjioJHaaii jiacioiiiiiiM, iipuiiapaciaBuniM aa reppiixopiuix Maicjui- 
Kon iijiii ocxponoB, uepora Koropux oMUiiaaiici. .ariiMii MOjaiMii. 

TauiiM oGpaaoM, aiiaauaiipyH cuopoBo-m.i.ii.noBue ciieuTpi.i iia MopcKiix 
oraojKcimii, mouubh/h. kotojiux na h'auKaao, n Kpi.i.MV ii 1 IpiiaaoBi.c aoctii- 
raoT iiocKoai.KBX coxaii MorpoB, a it C.eiiL'piiOM lipiiitpTi.iiui.o ii b .’laiiaABiai 
C.llGlipiI — IieCKOai.KlIX AOfBTKOB MBipOB, O.lOAVOT \ MUTl.llta II.. >1T0 l|).l()pa. 

BoccxaHanaiiBacMaii no bxiim ciioKxpaM, otuociitoi iie k ro«iKaM iiaxoAou, 
a K ynacxKaM cyiiiii, paoiioao>i<eiiiii.iM iia pacoxoBiiiiii aocmtkob, a mibkoi Gi,n i., 

II COTCB Kii.aoMOX|)()B oT .'tTiix xo'icK. Oxo f.lUAyox yiiiTi.iBaTi. iipii I'oi-raB.iomtii 
ix'ajix pacBpeAC.MLMiiin pacTiixoai.iiocTii, xorii Gi.i Ji cxoMaTiiMCHKiix, Koro|ii.ic 
AoajKiiu cooTBcTcxiioBaTi. oGinoii iia;iCM)i oori)af}iiiMecK'oii cxcmo ii.tyBaeMoru paii 
ojia. AiiaaiiaiipyH ciiojtoiio-iiu.ii.uoBi.U' cuc'Ktjiu. bo. ly > 1011111.10 na tJianuB. 11.110 
])a;tan>iiii.ix KonxiiiicnTaai.iiux oxao/Beiiiiii. mi.i iimoom ao.io c liOMii.ioKoaMii 
m.iai.nu 11 mop pacToiiiiii, iipoiiapacTaimiiix b ociiobiiom iiG.-iiiaii or Mocia (jiap- 
MH])OBa![nB .ariix oxaoHicniiii. B axiix cay'ianx ciiopoBO-iiuabn,oBi.io ciioKipbi 
Goaoo 11.111 Moiioo To'iiio oTpa>i;aioT 110 xo.ii.iio xapaKXop ijiaopu, 110 11 ooc iait 
jiacTiixoai.iiocTii xoppuTopiiii, Gaii>Kaiiiiiiix K iiynnxaM iiccaoAoBaiiini. 

-Viiaaiiaiipyii ;ko mojickiic oxaoH\CiiiiH. ocoGoiiiio r.ivGoKOBOAUBix tjia- 
unii. Mbi BbiAoano.M choktjb.i, abioihiio cvMMapiioo oTpavia-niio xajtauTojia pa- 
oTinoai.iioro iioKpona cyiiiii, OMunacMoii mojh'm. Him axoM iibiai.na 11 ciiopi.i. 
lipilliecoilllbio B MOpO BOAHUM 11 BGaAVlIlHblM llYXOM. Morvx iipiiHaA.ac/Kaxb pa- 
0X0111T5IM, BxoAiiHuiM B oocxaii oaMi.ix paai looGpa.ti ibi X uoiioaoit ii.'iii r]>yiiii iix. 
llo.axoMV ciioKX])bi iia xiopcbiix ox,io>Koiiiiii oGbi'iiio coacpaiax iiaiiGo.ice mi- 
raxbic B iiiiAOBOM oxnonioiimi komii.iobcu iiuabiiu n ciiop, c.\ioiiiaiinbiii cor ran 
Koxopwx nc abcx xbojiaux ocnoBaiiiiii k pi‘Koncx[»yKiuiii pacxiixo.ii.iiocxiu 
Tanno ciicKipu abiox b ocbobho.m :iiiiiib (ji.ioimcxii'iocKiio xapauxopiuxiiuii. 
Ha ociionaiiiiii aiia.iiiaa ciicKxpon na r.iyGoKOBOAiB»>-x ox.io>Koiiiiit CAO.iaxi. iiu- 
noA oxiiocnxenbHo cocraiia pacTiixcnbnocxn G.iinBaiiiuiix roppiixoimii movkiio 
.T iinib B iipcAiio.io>Hiixo;ibiinii iJiopMC, ii to iimcb Maxcpiia.T no ciiopoBo-iiui.Tb- 
UOBHM CIlCKTpaM II.TII BO MaKpOCKOIlll'ICCKllM OCXaXKaM lia OAIIOBO.apaCXIlblX 
KOuxiiHonTa.Ti.iii.ix OT.aovKOiiiiii Gan/iiaiinnix xoppiixopiiii. napa.i.no.Ti.iibio iic- 
cnoAOBaniin pacTiixo.Ti.BUx ocxaxKOB iia oABonoBpacxnHX KoiiTinicnTa.TMii.ix 
11.TI1 npiiopcHinonoAiibix OT.TO/KOiinii G.TiKKamniix TcppuTopnii Moryx homobi. 
n OTHCKaniin hctobhiikoh cnoca bh.tmiu n ciiop iia mocto MopcKiix ox.TOHiciinii. 

OnuT Tannx napa.T.TC.TMiux ncc-TCAOBaiiiiii Gun iipoiMncACH H- A. Bo.i- 
xoBnxnHon (19o3) a-th mchobux oT.TO>KcnHii n aBxopoM nacTonmcii paGoTu. 
cobmcctho c B. H. BapaiioBUM.— no paiiony CcBcpiioro Flpnapanba n aaiia.i- 

I HHx CK.TOHOB M\TOAH>ap. AsTop nponsBOAn.Ta cnopoBO-iiu.TbucBoii aHaAn.x 

I oTnoHieiinii MopcKoro naneoreiia (xacapaiiCKaH CBiita), B. II. BapaiioB — 

I ananna oTncHaxKOB ancTbCB n coxpaHHBranxcH apobcchux ocxaiKOB, a xaK/Ke 
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iibbibAU 11 ciTop 113 KOHXiiiieiixaabiioii ([1011,1111 3Toii Hio ciiiixu. Ho (|)jiopiicxii>ie- 
CKoii 6 jiii3ocxii II no coBuaAoiiiiio oxAeabiiux poAOB, k KOXopuM iipiiiiaAaenia- 
aii paciTiTCJibiiue ocxaxKii b tom 11 Apyi'OM cay>iae, mO/Kuo Gujio yGoAiiTbcn, 
>1x0 ojuiiiM 113 ociioBiibix iicxo'iiniKOB ciioca iiujibuu B xacapancKOc Mope Cc- 
Bcpiioro Hpiiapaabii Gujiii oxponi MyroA/Bop, Koxopuc b to Bpo.\ni Guaii cy- 
nioii (Bapanou, 1953). 

Bxopaji Kon())openii,ioi 110 ciiopoBO-iiujibnoiiOMy aiia;ni3y 19o3 r. nona- 
aa.'ia, iiacKO.TbKo npoABiiiiyaocb iniciicA ii3y>ioiiiie ciiop n nuabnu naiino- 
aoiicKii.x oxao/KCiiiiii booGiu,c 11 , 11 Macxiiocxn, xpoiTiMnux. Orpo.Miibiii 

((lauiTi'iocKiiii Maxopiiaa, coAop/Kauiniic}! n AOKJiaAax npoACxaiinxoaoii roo- 
aoni'iocKiix nayiiio-iiccaoAoiiaxo.Ti.cniix niicxnxyxoB AKaAOMiiii iiavK C(A'.E, 
.\liiinicxe[)CXBa rocaornii, .MiiiiiicxopcxBa iio([)xmioii iipoMbiiiiaoiiiiocxn, ynii- 
iiojicnxe roll 11 Al>-i .movkox ya.o c.TyaaiXb ociioBoii Aan Go.ti.uuix cboabux 
juiGox. OGupiM iicAocxaxKo.M Go.Tbmiiiicxita nccaoAOBaiinii KaiinoaoiicKiix 
cnopoBo-iii.iabn,OBi.ix ciioKxpoB nB.niorcn oxcyxcxinio MOiK[m.ToiTi>iocTaix 
oiiiicunnii ncKonaoMbix iibiai.uu 11 mop. B oxom ornoiuoiiini paooxbi 11 oGaa- 
orn cnopoiio-iibi.Ti.uoiioro ana.Tii3a iiocKoai.Ko orcxaior ox otmu'ii ciicxcjMbi 
na.Tooiixo.Toni'iocKiix iicc.ioAouamiii. Mokav xo.m, iiaiiiiManci. na.TooijiJioimc/ni- 
'locKiiMii pcKonc xpyKunii.Mii, cnoiuiaaiicxbi no cnopoBO-iibi.TbHOBOMV ana. may 
oujiaaiibi (ImKciipunaib 11 AOKy,\iouxnpoBaxb cboh iuixoakii, no orpaninniiiancb 
c.ioBociibi.M iiopo'iiioM oGiiapyiKoniibix ([lopM, 11 ooTAaiiaib, xaniiM oopaaoM, 
tjioiiA ;t.’ui ciijiaBo-iiioro Maxopiia.ia. 

llay'ioniio parxnxoabubix ocxaxKOB 11 i>aiionax, cucoAiiiix c C.oiioinibi.M Him- 
apa.Tbo.M 11 HaB.ioAO]icKiiM 11 pinipxbiiiii.o.M, boaoxoi b xo'ioniio Miionix AorniKoii 
.lor. Eino b 1S.58 r. 15 B. AGnx oiiyG.iiiKoBaa Maxoima.T no pacxnxo.Ti.iibiM ox- 
iio'iaxKa.M 113 Kiipniamiix cronoii, (T)Gitaiini.iM A. 11. Aii xhiiobum ii 3 yr.nicxbix 
oi.To>Koniiii y iicxo'niiiKa /l\ap-B’yo 11 ()iipoAo.ioiini.iM O. loopoM. Hoc.ti'AYIo- 
miiMi! paGoraMii n 11 piiapa.ii.o. h'aaaxcxano. 1 yprao, llpiiii|txbniii.o. 11 (.jio.uioii 
.\ 3 iin (I’oop. 1858: Bopr, oGpaGoxKa llaanGiina. 190o; B'piuiixo'|.OBii«i 11 Ho.Tij- 
Giin, 1915: Hoiiovi»r, 1928,y Boiipyiiyc, oGpaGoxna lIoapKOBon. 1932. 193.): 
Bopcyn, 1935: y3iiaA3o-Jl,rcGYaA3o, 1948: M'ioa.thiuuii.tii. 1948 n 1919, . 2 '. 
B'opimaoita, 19.50,. 2 . 19.52,,2, 1955: 11 ap-) Guao oxKpuxo Goai.iiioo jiaanooG- 
paane y.\iopoiino .TiicxoiiaAnbix 11 •/KccxKo.Tiicxnbix cyGxpoiniMomnx iji.Top. 
OxiiMii paGoxaMii YcxaiioB.TOiio Gocciiopnoo cymecxBOBaiiiic Aoyx thbob 
na.Tooroiia na Toppiixopnii ('.oBO])iioro ll])napaab!i, 'lypran n -laiicana 11 ox- 
'lacxH 1 [oiiTpaai.noro Haaaxcxana. Bo.ioo Apoitiiiiii komii.tokc ([i.Top. no cxoA" 
cTBy ii.x c iKocTKO.Tiicxiioii cyGTpoiiii'iocKoii Al'Oiiiioii iia.TOorononoii (jiaopoii 
yupaiiiiM. .\.H. I\pniuTO(l)OBii'i (194()) iiaana.i rioaxaitcKcii (jiaopoii, nan ana- 
.lonnnioii oii. Boaoc mo.to;i\to yxioponno aiicxoiiaAiiyio, no BK.noMaioiiivH) .xio- 
Moiixa T])onii«iccKiix vKocxKoanrxiibix ijiao]), A. 11. IxpiiinTOiJtnBii'i iiaaiia.T xy])- 
raiicKoii (jiaopoii na ocnoBannii iviaBiiwx naxoAOK axoii (l).TO]ibi it I \ ])rao. 

K co/Ha.ToiniK), no ncoraa 01.1.10 iiaAc.Kuo cxpaxiirpaijm'iooKoo no.TO/Kcnno 
iiaxoAOK, n riooTOMY Aoaroo npoMH .ttii (jiaopbi iiMoan npoGaoMaTiniocKiiii 1103- 
pacT. B ocnoBiiOM onpcAO.Toiiiic naxoAOK bc.toci. no cpannoiinio c n 3 Bor,xin.iMn 
II xoponio iiayieniibiMii ([laopaMii BaiiaAnoii EBpoiiu, 11 to.ti.ko.A. H. B’nmnxo- 
(|k)bii'i nooAiiOKpaxno oxMO’ia.T paaainine b cocxano oAnonoapacxiiux 4 i.Top in 
Aa.TOKo oTCTOHiniixoAiio ox Apyroro MOcxoiiaxoHxAonnii.OAiiaKO 11 k A. 11 . Kpn- 
iiiTO({ionn'iy nc nccxAa iioiiaAaa iiaAOKiio AaxnpoBaiiiiun Maxcima.T. OGiianc 
pacTiiTcabiiux ocxaxKOB b OT.TO/Kcuiinx KOiixHncHxa.TbHbix 4 *^Hnn nopxnnx 
ropii 30 HTon na.TCorcna n MHoro>TncaennHe naxoAKn oxncnaxKOB pacxcniin 
B nccqano-KBapuiiTOBMx ^launnx cro imnninx ropuaonxoB npiiBacKaan n 
iipnnaeKaioT no cino nopy BiniManiic Mnornx naaeoGoxaiinKOB, KOXopuc 
B GoaMnniiCTBC caynacB (no KpauHcii Mcpc xaK Guao ao 40 -x foaob) no.xara- 
ancb na onpcAC-Tcniia Boapacxa ^'-loponocnux ropnaoiixoB, Aanime rco.Tora- 
Mn. coGpaBuinMK Maxepnaa, a onpcAcnennH axn Guan nc BcerAa to'ihh. 

HpnMepoM MOH.-CT cayjKnxb nc paaperacHHun ao cnx nop Bonpoc o cootho- 
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;uieHHW ■jjfisjm'iilux ropiisouTOB KouxiiiieiiTajibiiMX oiJiOHxCiiuii Typran ii co- 
■ccAiiHx c HUM paiioiiOB. HeKoropuG reojioni pasAejiniox Bxopyio cBiixy kouxii- 
iieirraabiioro oaiirouciia (iiiiApuKOXopiieByio CBiixy) ua xpii iioacbuxu (JlaapoB, 
1951; AoyaapoBa, 1954 J, Apynie npiixo,Anx k BuaoAy o bo3mo/kuogxii ABy- 
aaemioro Aeaeinia axoii jkg cbiixu (Bo-iinoxai ii lloKpoBCUan, 1954). 

IxpiiTU'iGCKuii paaoop paajin'iiiLix cxcm cxpaxiirpa(l)iiHecKoro pacajiciioiiini . 
KOUxiiiiGurajihiibix oraovKomiii xpoGyex ocoooro BiiiiMaiiiui, ii CMy oyAex iio- 
CHfimcii cnemiaabiibiii paaAca b oomeii cuoAuoii pauoxc, 3ACCb jkg aarop ocxa- 
iioiiiiacnHa iiCMaiimb a-’ih AGMOiicxpanait iioocxopo/Kiioro iipiniGUGiiiui iiaaeoii- 
xo.'iorii'iecKoro mctoab ouociiOBaiuui cTpaxiir[)a(|)iin, lioi'Aa (JjaopiiGXii'iecKiiG 
aaiiiibic iipiiBHBbiBaioxcfi n aapaiiGc cocranaeinioii cxgmo. Cxe.Mbi mo am oiii,g 
xpi'Gyiox AopaGoxKit. 

Bo ucBKOM cayaac lie GyACx oiiiiiGoaiibiM cairraxb, »rro n 40 — 50-x roAax 
iiaaaaocb ciicxeMaruaecKoo iiayaeiiiie Kaaccii'iecKiix .\iecToiiaxo>nAGiinii ([i.'iopbi 
II iioHBiiaocb crpe.Maeiiiie k Goaoc xo'uio.my oiipcAeaGiiiiio eo cxpaxiirpa([)ii'iG- 
cicoro iioaoiKeiiiifi, A-'ui Toro axoGbi axa ())ao|ia iioraa ii AaabiioiiiiieM Gbiri. agu- 
cTiiirreabiio pyKOBOAnii.\oii iipii pacaaeiioiiiiii ocaAOMiibix oT.io>Keiiiiii. 

CiicxcMaxiinccKOc itayaeiuie iicK'oiiacMbix pacxiixeai.iii.ix ocraTKOii coniia- 
Aaex c iiopiioAOM paaBcpibUiaiiiia jiaGox no AorajibiioMy iiayuGiniio Koirniiieii- 
xa.ibiibix 11 MopcKiix or.'ioiKeiinii Tyiiraii, Beiiopiioru llpnapaai.H, Ceiiepiioro 
11 1 l,einpaabiioro Kaaaxciaiia ii SanaAHoii CiiGiipii, fag craimrcii iioiicKii ii 
BGAeroi paaiK'AKa no.aoaiibix iicHoiiaoMbix, cBiiaaiiiibix c aniMii orao>KeiiiiHMii. 
B aiox iiepiiOA, iiepiiOA luuiiiix Anoii, luiipoKO ii|)ii.Meiine rcii mgtoa ciioiioho- 
iihiabnoBoro aiiaaiiaa. Cyiuocrnyioiuiio n MaoroiiiucG iipoMii oxg.mi>i ])acii[)G- 
Ae.iGiiiiH pyKoBOAHiunx ciiopoHO-iibi.'ibUGBi.ix ('iieKT]toB iia.K'oreiia lypraii 
(lioiiuuna ii lloKponoKaii, 1954; AGyaiipoiia, ]9.)4 , ..y. P/b'aiiiiiiKona, 1950) 
KacaiOTCii B ociioiino.M HOHTiniOiixa.abiibix oT.ioiKCiiiiii u c raniir iiepoA coGoii 
aaAa’iy oGociioiuuiiih Aeraabnoro iix jiaeaaGiiGiiiiii. 

B 1953 r. iiofinajiGToi iieinian paGoxa ainopa o jicBy.ibTaxax ciiopono- 
iibiabnoBbix aiiaanaoB MopcKiix ii koh rmuMiraabiii.ix oivioHaMiiiii llaii.ioAap- 
CKoro lljiniipxbiiui.H (BaKaiincKan, 1953,), a aaxcM — paGoxa o ciiopoiio-iibi.ib- 
noiibix ciioKTpax MopcKiixoxao/Keiuiii iiaacoroiia CcBopnoro llpiiapaai.si (.la- 
K.iimcKan, 1953 3 . 4 ). B dthx paGoxax anxo[) Aoaacx iioiiuTKy BbiAcanxi. xa- 
])aKxepnbio ciiopoiio-nbiabAGBHC ciicKxpbi, Koxopuc Moraii Gbi cayiKiixb a-is* 
xapaKxepiicTiiKii hbmchciuiii (Jiaopbi b xg'ichiic iiaaeoreiia 11 ox'iacxn iicoreiia 
II Aaii Koppcaiiniiii oAiionoapacTiibix OTao/Kciiiiii Apaao-rypraucKoii 11 Ilpiiiip- 
xbiuiCKoii BiiaAini. 

B iiponoccc Aaai.iiciimiix nccacAOBaiiiiii anxop iipiinica u BbiBOAy, mto (Jiao- 
piiCTiiHCCKii GaiisKiic ciicKxpbi llaBaoAapcKoro llpiiiipxbiuibn 11 CoBcpiioro 
Ilpiiapaabfi b pnAG cayiacB paaiinxcn no cbocmv cocxany. Koppe.anmiH rauiix 
cncKxpon BOBMO/Kiia amiib iipii xmaTcai.noM ii.xy'iciiiiii niiAOBoro cocxana 
iicKoiiacMbix ciiop 11 nbi.'ibiu>i » aniiib iiyxcM conocxaBacuiui Macconoro Maxe- 
piiaaa, ooopamioro ii3 paaaiiaiibix (Jiaunii oAnoBOspacxnhix oxaovKCiiiiii. la- 
b'aii jiauoxaaiixopoM bcacxch. B nponcccc gc nuaiiaocb b caMOCxonxeabiibiii pa.i- 
AG.'i iisyaoiino iibi.Tbuu roaoccMCiiiibix, Koxopan, Kau axo oyACX niiAno it 3 ABai.- 
iieiiiiiero iiaao/KCiiiin, mohvGX iipnMCiiaxbcn Aaii ncacii Koppcanumi oabobob- 
pacxHbix ocaAoaiibix oxaoH<ciniii. 

IImoh b cbocm pacnopnvHCimn mcctiiwc cxcmw cxpaxiirpaiJimecKoro noao- 
HieuBH CBiix MopcKoro II KOHXiiHCiixaabHoro naacorciia, iiciioab3yA noacBHC 
iiaoaioAoinia ii otkiihyb iia BpcMH onpcAcnemic Boapacra axiix cbiix, anxop 
nonpoooBaa nponsBccxii aiiaana nocacAOBaxcabnoro pacnpocxpaiiciiiTa roao- 
ccMCHHMx, BxoAfluinx B cocxaB cnopoBO-nbiabiieBWx ciiGKxpoB, uoayHCiiiiMX 
B pc.xyai.xaxc oopaooxKii onopnwx n cboahhx pa3pc30B. 

ripocaeAiiB ox ropn3oirxa K ropnaouxy cocxae roaoccMCiiiibtx, anxop no- 
cxanna cBooii nenbio naMCXiixbncpBOHa»iaabHyio cxcMy xnnoB cncKxpoB, xapan- 
xcpiiHx A.aa BpeMOHii ^opMnpoBannH oxaoH<Gnnii KajKAoii ns nccacAOBanHMX 
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CBiiT. B iJWAe.iejiliiJX niiiax luiii rpyuuax ciieKrpoB luiTcpcciio ujj:io BiJHnirn> 
pOAbl H.'lir, TAG OTO OblJlO U03M0H;J10, 1311AM 11:111 COKAllIl rOJlOCCMeilllMX, KOTOpiJG 
iirpajiii pcvib ])yK0i30Anm,nx ii o6meu (luiope 11 b pacriiTejiMiOM noKpoBo paa- 
aii'iiiux 11,01103011. TciKiiM iipGAGTaiumjicii iiyri,, icoropuM Moaaio iioAoirni 
K 15MAGJ1GI11110 HUA013 II pOAOU rO.'lOCGMGllllMX , MOryiUllX ll.MOTIj KOppG.IlipyiUlUGG 
aiiaaGiiiiG A-’iii CTpaTiirpailiiiMOCKoro pacaaoiioiiiiii uaiiiioaoucKiix, 11 ahiihom 
ijiyaae — iia.’iooroiioBMX OTao/KCiiiiii. 

B 1950 r. Oi'AGaoM MCTBcpTii'iiioii I'eoaornii lIiicTinyra rGoaoriiMocKiix 
iiayK AiaiAGJiiiii iiayK CC.CP uoa iiyKoiioACTBOM K. 13. liiiKiuliopoiioii Ou.io 
iia'urro Aoiaai.iioo ii;ij'*iciiiig rL'OMop({io.ioniii 11 reoaorii'iooKoro cTpooiiiiii Hpii- 
iipTbiiiK'Koii iiiiaAiiiiM. I’oo.ioniii ('.oiiopiiord llpiiaj)a:n.ji iipoACTaii.KMia 11 .mouo- 
rpailiii'iGCKoii choahg A. Jl. Hmiiiiiia (1953), onojiKii roo.aoriiuociairo crpoo- 
iiiiii II iiaaooreurpailmii Typraii ahum 11 ciaTiaix 13. 13. . lanpoiia (.Aanpoii 11 
Couoaoiia, 1948; Jlaupou, 1949; OiioMHiiiia 1954, 1955). 

(ai0|)0H0-iiM:ii.nciiMG aiia.'iiiai.i ne.aiici. 110 MaTcpiia.ia.M, coGpaiiiii.i.\i 
K. 13. lliiKU(j)opoi!oii, A. .1. Hiuiiiiiimm, 13. 11. Ca.\ioAypoiiM.\i 11 ainopoM. 
Oiiiicaiiiiii II paiijiGaM oGiiaiKCiiiiii 11 iiiiipauuTOK, 113 KoiupMX copiiiiiio otuii- 
paaiici. ii])oGm Aasi aiia.aiiaon, 11 jiaiiiiMo no n,!i((ipoiiMM iiuACMoraM 11 iiacTon- 
iiK’-M cooGmoiiiui 110 iipnitoAiiTCii, Tau laiK aroMy otiigagiki ciiGniiaai.iiaa raaiia 
11 cuoAiioii jiaOuTG. OiiiicauiiG >kg cnoAnoro oiiopiioro pa;ipo:ui, cvM.MapiiMG Aaii- 
iiMC no pacniiGAG.aonnio enopono-iiMai.nGiiMX ciiGnTpoii n jiaa.iii'iiiMx ropinion- 
Tux aroro jiaajiosa n ociiohiimg luuiGoiJi.iopiu' rii'iGONiiG iimboam ii|)iihoA! 1 I'oa 
iinvKG A-Ui llaii.'ioAapoKoro II pitnpTMini.H 11 (lGHG]tiioro lliniapa.iini, a laKiKo 
oT'iacTn a-th nGKoro]>i.ix nyiiKToii TypraiicKoii iiiiaAniiM. 

Bcoro iicc.iGAoiiaiio 42 gctgctughiimx oGiunKGunn, 8 CHitajKiin 11 5 na'iiurroi;; 
npoana.aiianponano 700 n|)()G, n:i HOTopi.ix Go.iiaiiinicTiio oKaaa.iiici. 11 Toil ii.iii 
niioii Mopo iiM.ai.HGiiociiMMii. /(oiio.aiin loabiio Gm.iii npoAGaaiiM gahmii'himi' 
aiiaaiiGM nil oGiiaiKGiinii. pacno.aoHiGiiiiMx no iiocTO'iiioMy Gop ry TypraiicKoro 
nporiiGa; na p. /Inaiaaii'iiiK (y motii.im Pax.Mor) — MaTopiia.iM 15. II. ('.a.Mo- 
;;ypoHa: y[) 0 ’i. AManroanAM — Maropna.aM 11. A. .'liu’iinMimii: ii:i MocTopoiK- 
AGiiiui Ainy-TaoTM — .MaiopiiaaM B. II. PaayMoiioii: 0 : 1 . .\iiiy-Taca — Maro- 
piiaai.iM. U). llGiiGyjir. lIopG’nioaGiinMM Koa.ioraM njniiioiiiy Goainiiyio G.iaro- 
AapiiocTh aa niiTcpocuMil n noiiiiMii MaTGjnia.i. 

Bcc OTii MaropiiaaM Guan toxiiipicckii oGpaGoTaiiH n .laGopaTopnn cno|iouo- 
iiHabUGiioro anaanaa OTAo.ia noTiiGpTininoii rooaornn lliiCTiiTyTa roo.iorn’io- 
cinix nayn .VnaAOMiin nayn ('.CCP aaGopaiitoM II. II. 3nG3Aiinoii ^ npn noMomii 
CGiiapartiioniioro n aiiniApiiAnoro mgtoah H. II. PpiinyKa. ‘P.iTorpaijniiionaiiiiG 
oG3.('kioh npoiiinu'Aono :iaii(‘;iyK)iuiiM (|)OToaaGopaTopnGit OrAoaa CTparnrpa- 
(j)iin Ill'll All CCCP A. il. IIiiKinniiMM iiToxiniKOM ruAponpooKTa II. 15. Cnnp- 
noiiMM. I3cg oiipGAGaGiiiin. noAonoTM, oiincaniin ii aaiinconnii ii|)oii uigagiim 
anTopoM 3a npo.Mn TpGxroAioiiioii oGpaGoTKii MaTcpnaaon. 

B lIanaoAa])CKOM IIpniipTMiiiho nayMoiiH rnojiono-iiM.n.iU'iiMG ciioKTpM na 
paapcaoii na 03 . CoaoTM-Toinia (oGn. 42. 1952 r.), 0 : 5 . Kau.a-KaK (oGn. 44,47. 
48, 1952 r.). o.a. yKaaayaw (oGii. 15, IG. 43, 1952 1 .), 03 . KvAaii-Ivy.ii, (inypi}) 1 . 
CHii. 1. 1951 r.). 03 . A.iTMGaii-Cop (oGii. 102. 1953 r.), o3. B'cMiifi-l’ya (oGii. 
128. 129, 132G, 1951 r. n oGii. 6, (3a. 7. 1952 r.), noc. KaiinaMa (ckh. 181. 
19al r.), HOC. lloAnycK (ckd. 3, 4, 5. 1950 r.), noc. llapaMOHonna (ckh. I 11 2, 
1951 r.), r. IIaB.AOAap (ckb. 3, 1951 r.). 03 . xMapa.xAM (oon. 177, 1941 r. n 
(3(3, 66a, 1952 r.), noc. MaiicKoc-CcMimpcKoc (oGii. 182. 1951 r.). p. MnAcpTw 
(oGu. o5, 1951 r.), npaBuii Coper p. IIptHina (oGn. 4, 10 11 12, 1952 r.) 11 pna 
MC.1KIIX ooHaHiCiinii, aanncTOK 11 inypcJiOB n npoMCJKVTO'iHMx nyiiKtax mghiav 
atuMii oGnaHieHnaMn ((|)nr. 1 ). 

1 5lono.aHnTe.ii.HyR) cepnio ana.insoB no Flpnapa-ihio iiponaBOAn.ia cxapinnii .laoopaHT 

r. M, EpaTpeBa. 


I. KPATKllil 04EPK rEOJlOrilll 11 llAJlKOPEOrPAtPllll 
II VBJlOA VPCKOrO IIPIIIIITBIIUBH H CEBEPIIOPO HPIIAPAjIBH 
II llEKOTOPblE C13EAB1111H O l EOJIGPlIMECKOM CTPOEIlllH 
ryprAiicivon bi 

1 laB.'iOAapcKoG llpniijjTMiiii.G, laK vko Kai\ iy[)raiu'KOG n.iaio n (..GnopnoG 
lIpnapajii.G, G1.1.10 oG.iacri.io luiipoKoro paainiTiui ocaAO'mux oi.ioiKGniiii pa;;- 
.lu'iiioro reiiGaiica, c KoropMMii ciuiaan jniA no.iGaiiMX iiCKoiiaGMMX. 

OGiugo nanpaii.iemiG b ncropnn 4 )oi).Mni)Onainrn ocaAO'iiiMx to.iih, ciniai. 
paiioiioHCGAiiiiMM na:iGorGHoni.i.\i .MopcKiiM GaccciinoM. a raKnie lUiipoKoe ])a:;- 
inrriiG TCKToiinMOCKiix AiniVKOiinii, cnnxponno paaimnainiinxcH no ncex otmx 
paiionax, no3no.inGT iii)onoAini. Kopi)G.uinii)o oca.Aonni.ix o iMoiKoiniin 

13 nii/KiiGM iia.’iGorGiiG jiopG'nic.iGiiiiMG paiioiiM iipGACTaB.in.in i! Go.ii.iiioii 
cnoeii nacrii ;uig oGiiiiipni.ix Mopoii — aoneiioBoro, a aaroM liiiiKiiGo.iiiroiU'- 
iionoro, ciniaaiiiiMx TypraiicKiiM iipo.inBOM c CGnepuM.M oKGauo.M 11 Apenmni 
(■pGAiiiGMiioMopcKiiM Gac CGiino.M • Mo])n orn oMMBa.in uGiiora orpoMiioro no.i>- 
ocrpona, aann.MannKTo ToppiiTopiuo iiMiiGiiiiiGro KuaaxcKoro iiaiDpi.si (Kn])- 
nrnin), a ranviCG ioiKiii.iG oKtine'inocTii EnponeiicKoro MarepiiKa (MyroA- 
ii;a[)M). lla loro ])acno:inra.iiicb ocrpoBa Bo.n.iiioro l\aBKa.;.i 11 ('.pGAiioii 
.Vann. 

llaMinian cocpoAHoro o.inroUGna mojk' iiaMa.io pGrpeccnponaTb. ocnooo>K- 
Aan nooTGiiGHiio bcc Go.'ii.iuno n Go.'ii.nuu' ynacTKii cymu 11 nanpaB.'icmin na 
coBop n na aanaA ot h’aaaxcKoro naio])i.!i. Mope iiGOAiioKparno .MOini.io onoii 
o'lGpTanun, n Gm.iii nopnoAbi. Koi’Aa ono ciiona aa.inua.io Gopera n cnona ot- 
cTvna.'io. ocTaB.'DiH iioc.ig ogGh numkoboahmg ocaAKii c ((laynoii any.! n pawo- 
nn'naMU mo.i.iiockoi!. OKOiniaiG.ii.iio yciaiioini.icn non riin('iiTi!.ii.iiMii penniM 
n llan.ioAapcKOM 1 1 pniipTi.nni.c b nana. iG cpcAnoro o.iiirouGiia. 13 CoBGinioM 
lIpnapa:ibG n cpcAiiOM o.iiironeno ciuc cyiHGCTBona.iii oGinitpuMG' co.ioiion - - 
■i oboahmg GaocGiinM. Bj)GM('naMU iiMGinnne ciniah c ochobumm npa-.\pa.u.CKiiM 
oacpoM-MopoM; aAOCi. to.ii.ko k Mnonony movkho CMiiTari. K'oiiTiniGnTa.ibnMii 
pt'/KiiM oKonnaTG. 11.110 ycTanonmnniiMcn (BaxiiaMOon. 1911 . 19!9;1lnnnin. 19. >3). 

('.GBopnoG lIpnajia.ai.G n lIaB.-iOAapcKOG lIpnnpTi.nni.0 iimciot G.iii3kog 
imipOTHOC paciio.'TO/Koiiiio 11 rpanii'iaT c KaaaxcKiiM naropi.cM. koto’ioi'^ n k'- 
Meinio ncoro Kaiinoaon Gm.io cyiiicii. llaAO iio.iarari., nxo 11 ocuoiiiiom Kaaax- 
CKOO iiaropi.c Cbi.ao UGiixpoM pacnpocxpaiioinin iiw.ii.hm n oiioj). cnociiBuinxcn 
B MopcKiic n co.aonoBaxonoAiiMG ox.iovKCiinn axiix paiionoii. lIoaxoMy mojkho 
GM. ao aapancc npcAno.naraxb. mxo bo 4).Aopiicxn»iGCKOMOxnoniGiiim cnoKxpH. ni.i- 
AcaciinMC na MopcKiix ox.aoHannin C-OBopnoro llpiiapa.ai.n n naii.ioAapcKoro 
ripiinpxMinba, .ao.-ihium iimoxi, mhofo oomnx (^topM. O.iiiaKO aaiiaAnoo no.ionjo- 
Hiic Ilpnapa.nbfi u oxHOCiixo.iMian G.niiaocxb k iiCNiy Bbicxyna cynin .MyroA- 
Hiap, pacxiixe.nbnooxb KoxopMx xannic Gbi.xa ncxo'iiniKOM nbi.abpM n ciiop, no- 
3BO.aimn no.aaraxb, nxo cnoKxpM ripnapa.Abn n npniipxbiini.a ovAyt oxpaniaxi, 
pacxnxcAbuocxb paa.innnMx cJiopManiiu. 

(.3 



A. H. KpiiiuTo4)OBii‘i (1946) b cBoefi padoi'e o6 3 BOJiioii;im pacTirrcjibuoro 
iiOKpoBa oTMC'iaji, MTO upu couocTaBJieiiuii 4):iopiicTiiMecKiix Aainiux ii3 yAa- 
.neiiiibix paiioiioB iico6xoaximo Aauarb ce6e aciiun otbct o paajiiimni iioiiaTiiit 
<(4)aopa» II «pacTUTCJibiiocTB» ii lie ynycKaib ii3 BiiAa cyiu,ocTBOBaiiue b iipoui- 
aoM paaaiiaubix (JiopMaAiiii, Koropue Moraii cMeiiinbcn b npeAoaax oAiioii ii 
Toii HvC {][)aopbi. 



B TO BpcMiK KorAa iia mcctc IlaBaoAapcKoro lIpnnpTbiuibii Gbiao pacno- 
aoiKCBO 30A0I10B0C Mopc, rpainiii,a MCiKAy IloaTancKoit TponiiaccKoJi ii Tvp- 
raiicKoii vMcpcuHoii 6 oTaHiiKO-roorpa 4 maocKnMii iipOBiiimiinMii (oCiaacTiiMii) 
iii'oxoAii.aa iipiTMCpiiO Gana loaaioii Hacrn AoaiiHbt nbiucmncro IIpTbima ii 
Aaaco — K CpoAHOMy Vpaav, Mockbc, JlcimiirpaAV, » BpiiTancKiiM 

ocTponaM ((|air. 2 ). 'TaKiiM* oopaaoM, CcBepiioc Bpiiapaabc n TypraiicKoc 
iiaaro ucaiiKOM BXOAnaii b ooaacTb TponnaccKvio^ llaBaoAapcKoo Bpiinp- 
TbiiBbc Gbiao pacnoaomciio na rpainiuc arnx abvx ooaacTcii; 3 anaAiio-Cnonp- 
CKan miaxieuBocTb iiaxoAnaacb uccKoabUO ccBopucc OToii rpaininbi.^ x. e. yaxe 
B Typraiicuoii yMopemion ooaacTn(B hhkbux ee iipoAeaax). 3 tii oocxonToab- 
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ci'Ba iia 4june iieKoxopoii ooupioCfA 4>M3iu^O‘reorpa(|)iiHecKOA oocxanoBKii ii 
TCKXOHuaecKoro pejicuMa co3AaBaaii cBoeoopaaiibie ycaoBuix 4)op.\nipoBauii}i 
MopcKux, KouTinieiiTaabijux ii coauuoBaxoBOAiibix ocbakob b yriix paiioiiax. 3ro 
iieuuxuABMO yainbiiiaib iipn coiiocTaBaoiiiiu Aanubix cnopoBo-iii.iabneubix aira- 
au30BC AaiiiibiMii no xiaKpocKoiiii'ieoKJiM pac rnxeabiibi.M ocTaxKaM, xau nau co- 
cxaB pacTUToabiiocTu nAaine ((laopa liaBJioAapcKoro llpimpi'biuibn, CcBopuoio 
llpnapaabfi, Typran n 3auaAuuii CiiGiipii b iiaaeoreiie ii iieorene Moraii oi>iri> 
iiecKoabKO paBaii'iiibiMn. 

ITAU. lOAAl’CKOE llPlIlIPTLimbl!; 

llpiiJipTbiiiiCKaii nnaAHiia, aacibio Koxopoii nnancrcH HaBaoAapcKoe 11 [mi- 
iipxbuiibe, paciioaovKoiia no ceiiepo-nocxoMnoii rpaiinu.e KaaaxcKuro naropbii. 

( ; BucTuKa ona npuMbinaei k 3aiiaAiio-CiiGupeKuii jiiiaMeiiiioc rii, a e aanaAa I'lia- 
iiB'iiir c 'ryj)raiicKii.M uairro n c CeneiJiibiM llpiiupaabOM. 

reoMo|ul)uaoru<iocKoe eT|)i)(Miiie llaBaoAapcKoro 1 1 piiiipibiiubii, no Aan- 
ni.iM K. B. 11 iiKn4)opuBoii (lUo3), npoAcxaBJinexoi n caeayiuiACM BiiAe. 

rpannnaineo na lure c JIpniiprbiiucKoii nnaAiiiioii KaaaxcKoe naropi.e 
coc xoiiT 113 Auyx cT|)yKxypnbix uG.iaf loii; ropno-xoaMiicfoii, cao/Konnoit naaeo- 
aoiicKiiMii no|>o;i,aMii n nibinBuieiii'ii n Moaoaoc n uaiiiioaoe oGaacxi.io ciioca, 
a BiiupiioA naaeoronoBbix Mopciaix Tpaiicrpecciiii ocTaBaBuieiicH cyineii, ii oG- 
.aacTii npnuoAiifi Toi'o naaro, n'liaoBoii aoiibi Ixaaaxcnoro naropbii, Koropaii Gi.i. la 
oyiiioii niiaoxi. AO TpaiKTptH'ciiii oaiirouoBonoro mojiii. 

Ho npaio iuiaaxcKoro iiaropi.ii npoTuniBaeirH yoKoii noaoroii xan iia:;;.i- 
BaoMaii iiaaoorciioiiaii iiaiiiimia, boiojian noannoM aaaiiiiaaaob aom'iiuBi.iM n 
nir/KiieoaiiroAoiioBbiM mojiiimh. ,.'l,aa('C k cenejiy ii coiu'po-uoc rony itaciioao- 
ineiia ran naabinaoMaii in'oroiioiuiii oaojuio-aaaiomiaai.iiaii paitniiiia, Koro|ian 
aaaiinaaaci. n aoponoBbiM n oaiirouenoiibiM MopiiMii, a ii miiouoiio ui.i.ia ou.ia- 
CTbio iniipoKoro jiaaBiirnii oacpiibix KonTiinenxaai.ni.ix oxaoiKeniiii, nepoKpu- 
Ti.ix n iKn aeAyiomiio iioKa nanoncnoBi.iMii n >K'Xi!e[*Tn>iiii.i.Mn ocaAnaMii. 

ropno-xoaMiK-taii oGaacn. n oG.iacxi. npiinoAniixuro n.iaxo lunsaxonoro 
naropbii. a xaK/KC na.ieorcnoBan iiauiinna, jiacnoao/KciinaiT no npaio naropbii, 
n naaeoroiie iipoTepHOBa.iii TOKTonii'iccKiienoAi'-MTiiii. mo nocayiKiiao iijmMii- 
noii Toro, mto oiin, aiiGo noaiinoM. aiiGo 'lacxii'iiio (uau oxo oxMC'iacx h’. B. Hn- 
iai(}io])OBa aaii oG.iar rn naaeoroiioBoii }>aBiiniib!), (u-xaBaanci. oymeii b lU'piioA 
Mojic'Knx xpaiuTpecciiii. 

OG.iacri, iiooroiioBoii oaojnio-a.i.iioHiia.'ibnoii jiaBiniiibi ocxaBa.iari, n ro- 
oxoiiniiii oni(H'nxc;iMioro iionon. iu'.-ioa<’ibiio Moro aaecb ui.io Go.iec n.iii mo- 
iiee neiipi']a.iBiioc iiaKOiiaeiiue nan xiopcKiix, xan n KonxiiiionTaabiibix ooaA- 
noB. B" aroii oG. iacxn b ochobhom ii npiiyiio'ioiibi lice nyiiKTW, iia noxopbix npo- 
iiaiioAnaiicb ciioi'ouci-iiw.'ibueiibie anaaiiai,!. xan nan n mix naiiGoacc imaiio 
niieACxaBaciibi nee ijianiin Mopcniix ii Koiixmu'iiTa.ibiibix oraoHJonnii, ox iia.ieo- 
rciia AO MOTBOjiTiPiiibix. 

IIocacAoiiaxcabiioe naaeraiine nopoA b paiioiic npmipxbmicKoii njiaAinibi, 
BbipaHicniioc npoKpacubiMU paajieaaMii b nepcmicaeiiiibix iiyiiKTax iiGoai.iniiM 
ncpnoBbiM xiaxepiia.oOM no CKiunKMiuiM, ii]icACTaBaiicTcn (cniiay UBcpx) u 
cacAyiouiexi biiac (<}Hir. 3). 

IIoAraavKOHiiTOBan cniixa (iwca — naaeorcii (?)) 

ToiiKonecnaniicxbie c.iioAiicxbic r.niubi. aacBpoanxbi n nccKii, aa.ieraioiiiiic 
na KOiir.ioxicpaxoBnAHbix nccMamiKax. (Daymicxn'iccKiix iiaxoAOK hot. Ilbi.Tb- 
ncnan (Jiaopa noeux npiiaiiaKii ncpexoAnoii ox MoaoBoiiH naacorciioBoii. 3.xccb 
oGiiapyHxcno ooiiaiie ciiop. iipcooaaAaiomiix iiaA nHabAoi’mBCTKOBHX pacTciinii. 
Cnopw iipinuiAaomax k Ceratoptcris, Gleichenia, Dicksonia ii Ap- To.xo- 

ccMeuubie b ochobhom npcACxaB.aenbi poAaMii Podocarpus, Dacrijdium 
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MoLuiwm 

(nput^pw) Cdumb! no ti.B Hunaipopodou 



Oiir. 3. IlaBnoaapcKOC IlpiinpTuiin.o, CBO.inuii paapc:? KaiiHoaoiicicnx OTa taxmiia, 
noiBa; e— Top<})aHnK; .5— anrniiT; .i— nrcoi: c .niirHBToM; C— necaaHiru: - - r... 

HHTOBHft necaannK: ranna; S— mnna caoncraa; ia— mnna nanman; ranna t-'P,”"'' 

12— ranna c OTneaarKaMn ({laopH; 7-7— ranna c MaprannoBnrTWMn .OoOoBnnaMn-: li— on-a.a ii . i 
Baa ranna; 75 — kocth MaeKonnraionTnx; 76 — ncKonaeMan aprsi-cnna; 17— cnappnTOBui 


11 COM. Cupressaceae c npiiMCCBio Araucariaceae (b ociiobiiom nujiLita po^a Aga- 
t/tis). noKpuToceMemibie npeACTaBJienLiceM.Magnoliaceae,Palmae, Myrtaceae, 
Moraceae, Lauraceae, Leguminosae ii ap. B to ikc BpeMJi egimuquo Bcxpe- 
'laioTcn uHjibu,eBi>ie aepua Ostrija sp. ii OAnoro BiiAa Betula sp. MaTcpuaji no 
caioAUCTLiM rjiiiixaM oGpaoaTRBajica ue tojibko aBTopoM, no ii b JlaSopaTopiiii 
ciiopoBo-nLiJibii,eBoro aiiaaiiaa Orgena cTpaTHrpaiimii liril AH CGCP, rge 
oiipcAcaeii KosinaeixC, SaiiaKiiil k cxeMaTimecKn oxapaKTepiiaoDauiiOMy nuiue, 

II Aaiio aaiijiioaeiiiie o iiaaiiaini cy6Tponii'iecKou (Jiaopu, coAep/Kameii biiabi ii 
jioAbi pacTciuiii, BcrpcHaioiAiixcii ii b TpeniBiiux ii b BepxiieMeaoBux oraome- 
1111 }! X Kaaaxcraiia iiCiioiipir. llepcBenb Bcex (JiopM, BbiAoaeiiiiux iia caioAucTux 
iviim,* iiOMemeii b pauoTc airropa no ciiopoBO-iiHabn,OBbiM ciieuTpaM CeBopiioro 
liaaaxcraua (3aKaiiiicKaji, 19o3i). 

ycjioBiio Toama caiuAncrbix raiiii, uoraibix pacTnreabiiMMn ocraTKaMir ii 
iibiabnoii, oTiioceiia no HpoMCiiii iiepexoAiioMy ox Mcaw k iiaaeoreiiy, ii iia 
oumeii cxoMO oGoBiiaueiia Kan Mca — iiaaeoreii. Momiiocxb oTao/Keiiiiii aroii 
iia'iKii caioAiicxbix rami OKoao 30 m. 

r.TayKoiiiiTOBaa cniixa (iiaaeo4en — aonen) 

raayivoiinxonbie iicckii ii iiccaaiiiiKii, *iacTO KpcMiiiicTbie, iipiiypo'iciibi iia 
loro oTMacTii K ueiripajibiibiM 'lacxiiM uiiaAmibi, iia cencpc bjo (iiiiaoBbii p. Cc- 
n>rbi) — K iipiiooproBoii aacTii niiaAmiu, tac oiiii iipcAcxaBaeiibi KpcMiiiicxo- 
r.iavKoiuixoBbiMii iiecMaiiiiKaMii c ropiiaoiixoM iiec'iaiio-raayKoiiiiTouux boii- 
Kpouiiii B miaax. MiiKpo^iayiia ii ({laopa b axiix oxaoiKCiiiiHX iic ooiiapyiKOiia. 
Gumaii Moiniiocxb oraoHieiiiiii ouoao 40 m. 

(anixa raayKoniixoBbix iiockob ii iiec'iaiiiiKOB iiaaBaiia K. B. lIiiKiKjioponoii 
< raayKoiiiixoBoii xoaiucii» ii mJAcaciia n caMOCxoiixeabiiyio cniixy iia;iooncii- 
aom-MioBoro Boapacxa (aiiaaor xacapaiicKoii CBiixbi Ceuepiioro llpiiapaabn). 

Ciiiixa, aiixoaoriiMCCKii GaiiaKaa k raayKOiiiixoBoii xoamc, paauiiTa b Cc- 
itepiioM Ilpiiapaai.e b iipiiuoproBbix nacxax ApaabCKoii Aenpecciiii, a b Aenxpe 
lauBaexcii c roauieii oiiou. Ho Miieiiiiio A. il. Hiiuiiina, oiiOKonaii xoaipa ii 
cBiixa raayKoiiiiTOBbixiiecKOBCiinxpoiiHbi, II npcMB iix oxaoHiuiimi oxiiociixcn 
K aouoiiy, no ran Kan raayKoiiiixoBaii xoama uc iimcct iiii (JiayimcxiiHCCKiix, 
mi (liaopiicTiiticcKiix ocxaxuoB, xo coiiocTanacmie cc c 6aii3KiiMii aiixoaoni'ic- 
CKiiMii cimxaMii — ycaoBHoe. 

OnoKOBan cBiixa (cpCAHiiii — Bepxiiirii aoueii) 

raiiiuicxbic OIIOKII II oiioKOBiiAUbic raiiHbi c peAKUMii iipocaoaMii KpcMiiii- 

1 Toro iiocMainiKa, cnpiiMCCbio acpeii raavKouiixa aaaeraioT b ochobhom b ^C1I^- 
pnabiibix aaciax lora IlpiiiipTuincKoii BnaAniibi. MiiKpoij^ayiia ue oGuapyutc- 

- ua. Aiiaaiia AiwTOMonbix BOAopocaoik yKaauBacT iia Bcpxiic30AenoBMik bo 3- 
].acT axiix orao/KCiuiii. B coBcpiiux paiioiiax IXpuiipTuinbu, b iinaoBbax p. Cc- 
acxu, ouoKOBau xoama aaMemaeicH naoxHbiMU moKoaaAUMMii raniiaMii, 
.'luToaoriiuccKii 6aii3KiiMii k raiiiiaM TacapaiicKoik iian caKcayabcuoik cbutm 
((' pcAuiiik — Bcpxnnik aoucii) n CeBcpuoM Hpiiapaabe. 

(Daopa oiioKOBoik xoamn, BUAcacunaa no ^Mab^c, upcACTaBaeua cyGrpo- 
nmiCCKIIM, B03MOHUIO, II iponilUCCKUM KOMUaCKCOM, c GoabmuM KoanHecxBOM 
onop ApeBOBHAUbix nanopotuiiKOB. PoaoceMCuiiHe npcACTaeaeBM poAaMU Ced- 
riis (iiccKoabKO buaob), Podocarpus, Araucaria, Agathis. HoKpuToceMeHiiue 
n OCHOBHOM npcACTaBaciibi cgm. Moraccae, Myrtaceae, Sapindaceae, Palmae, 
Diospyraccae, Lauraceae poAaMH Quercus sp. n Castanea (?). B oGmcM chckt- 
pij xapaKTcpnayioT HoaraBCKyio cyGiponnuecKyio (nan rponnaecKyio) $aopy, 
vKccxKoancTuvK) n GansKyro k ^aopc sanaAnoro CKaona MyroAiKspi ta© 
: B. II. BapaiioBUM onncana ijiaopa npnGpejKHOMopcKofl $aAHn ocaAKOB ra- 

1 capaiicKoro Mopu, no AarnpoBKe A. JI. flaninHa, — cpeAunfl aoiteH — unsH 
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Bepxiiero aonciia. IIoApooiiwii ncpcneiib ocex (JjopM, ncipc iciiiibix b oiaoa.t- 
iiiiflx onoKOBoii TOJimii, onyoanuoBaii asTOpOM b paooTc IJaJ r. 

B Bcpxiiiix ropnaoinax Toamii iiafiACiia iibi.ibua Cappandaccae, Lcgunu- 
nosae, Lmbeliii'erae, a TaKJKC otmcmciui OAuiiii'inaH iiaxoAKa iibuibULi Mop(luj- 
aorii'iocKii uaiiaKoil k iibiabpe conpcMCimoro pojva Wolwitschia. llaxopua 
iibiJibiibi OToro, Aociix nop cmo iic paarajpuiuoro p^acromia, KOTopoe b coapc- 
MCiiHOU (baope iibbcctuo Toabbo h iiycrbuie IhiMUO u lOjbiioii ^^ijpiiKO, Mpo 
Bbiaaiiiio iiiiTepcciia. C tobkii apeiiiin aaii;uibuJ)Tiibix aoii, llaMiiu Jiyc'u.iii!i. 
1,0 AamibiM KoMiiGeaa (19/iB), aro i.ycTbUiii c >KapKiiM Kai.MaTOM „ ocouenjio 
MaabiM BbiiiaAciniOM ocaAKon. E. B. Bya,4, (lOVi) oTMeMaor, mto b llaM.iur. 
iiecMOTpn na noani iioaiioe oTcyroTUUO ocaAKon » uiiAe AO>bA>i. aeci.Ma iiyaiii.a 
,i:,a>bi,ocTb uooAyxa u mto nirauTCKao aacTbii iKVib.uiM,,., upi.n.oconae,,,., 

K iioraomeiiiiio iiaarii na Ty.Maiion ii poci.i. 11a ocnoiiaiiiiii aioi o E. B. l)\.ii.i|i 
lipUXOABT H BblBOAy, BTO BOabBU'inH ilBaMOTC}, poailKTOUbBl pac lOlllU'M, (K'lai:- 
uiuMCH OT Toro BpoMCiiii, HOi'Aa KaiiMaT lOHUioii A([)pniai ubia uoaoo iiaa/iviii.iM. 
Bo BciibOM cay'iac iiaxoAKa iibiabm.i npaiu'ai.nn'iiiii u oraoviaMiinix oiioi;oi;()ii 
Toaiiui llanaoAapcKoro lliaiiipTbinii.}, iipcAcianajicT ooabiiioii iiiiTopoc ii. no- 
niiAiiMOMy, Aoa>Kiia iiocayiKitTi. MaTL‘i)naaoM A-in ciiruiiaai.Horo iicoacAdiia 
min, TCM ooacc, mto iipouapacTaimo co b ooucmic ()t.mi"ic'uo bc iiiicpBi.K'. 
A. A. BiirypjiCBoii (lOola) omicaiio ncpiio Boai.BiiMiiii ua aonenoBi.ix ropid'iiix 
caaiipeu b BaiiaAnoxi KaaaxcTaiio, a ii l9o4 r. P- B- Aovoipona i.n,- 

>KC oTMCiaoT iiaxoAKti iibiabubi aroio pacrcimii b orao>iaMnnix lllmi ryat an 
B Typrac (no onpoAcaoiiino anxopa, am oTaomenmi oTiiocmi'n k mijiaioMy 
cpcAiiCMy oanroueny). Ilpn aroxi P. H. Aoy.anjioRa oTMOMaor, 'iio iiaxoai^i' 
BcabBii'inn conyxcTBycT cjiaopa Art.ssrt/ro.v, .S/nrc/Z/n, ( apparidacoae n ( iiiud- 
momiim, cnnAoxeabcxByioinan ou a[,nAnoc'rn naiiMaxa n ncpnoa oxanaa'inin 
ocaAbOB^. 

C Apyi'oii cxopoHbi, B cncHxiiax na onoKOBuii roainn cpean ni.iai.ni.i id.i" 
ccMCHiiLix iiaiiAcnbi Crdriis, a opcAH iioKphixoceMoiinbix - Alniis u Coriil'is. 
iipncyTCTBiic Koxoiibix Aoa/Kuo cnnACXoai.cxnouaxi. o naan'inn xua ruoriniaiiiiii 
c oxHOCiixcabno Goabinoit naaiKiiocrbio. Mo>Knn aoiiycxnxi.. mto iiycxbiniibiii n 
Hcepo^uabubiii aacMtaix ((laopbi obia npnypoMcn k u-aKiiM-xo auKaai.nbiM > > - 
aoBunxi n mxo nycxbinno-KCopotjinai.nbic pacTCimn cocxaBanan poaiinxcun.ic 
accounamni, iicpc/KiiBuine c ncpxnc'ro xicaa (?). 

Moutiiocxb oxaowcnnii onoKonoii xoainn onoao 25 — 30 m. Boapacx cnmi.i 
iipeAnoaoHtiixcabHO oxncccn k boiixucmv ooueny. C'.onocxanancxcn ononoBaa 
CBiixa c OTaoiKCHiinMH cancayabCKoii cbiixu A. ZI. llniniina n C'cnepnoM 
Ilpnapaabc. OAnoBoapacTHbiMii c oxoii cnnxoii cacAyox CMnxaxi, KonxniUMixa.ib- 
nuc oxaO/Kcnnn cannnbix AwpMaxux nccManiiKon lOnaioro Vpaaa, KBapnn- 
TOBHX iiccHamiKOB CcBcpnoro Kaaaxcxana a npcAcaax Kaaaxcnoro naropbii, 
B03MO>Kno, nnccMainiKOB ropw ¥11111 na CpcAncM Iloiioa/Kbe, tac lU'OAnonpaxno 
Gwaa nauAcna oGnabiian ({laopa jKCcxoKoancxnoro Kccpoijnixnoro ooanna. 
CBnACXcnbCTByioui,an o aacyraaiiBOM naiiMaxo. xapaKxcpnayiomcMcn npoAoa- 
'rKnieabiibiMii ncpnoABMii b roAy, anmcHUbixin Kaiaix-.niGo ocoaho”- 

B imaoBbnx p. Ccacxbi, b ccncpnoii Macxn llpnupxuracKOU niiaAiiHi'^ 
cacHtnBacxcn CBiita Gcabix, cepwx ii HicaxoBaTbix KBapuenux iicckoh, niioxAi^ 
cpcMeiixiipoBamibix n naoxiibic nnapniixoBbic nccMannKii nan coAcpH<>'^f^"^ 
Kapasaii axnx nccMannKon. Cniixa axa aancracx nciiocpcACXBonno na niOKo- 
aaAHHX rannax, aaMcmawmnx b im30BbHx p. CcacxM xoamy onoKonbix rann. 

Ho anxoaornMCCKOMy cocxany n aaaerannio na raoKoaaAnbix rannax axy 
CBnxy nccKOB K. B. HnKn^iopoBa conocxaBancx c caKcayabcnoii cBiixoit Cc- 
Bepnoro Flpnapawabn, Koxopan xaxi oxapaKxcpnsoBana cBocoGpaanbiMii no 

* OnpeaeacHHHC P. H. AfiyaapoBoii $opMi.T. OTncccnnuc cm k poxy BcnbBmna, nc 
onHcaBU n n3o6pa',ReBnB nx ho npHBe>xoHH, xaK mto naxoAKn, b oroocHHOcrn BBnxy nx bw- 
coKoro CTpaTHrpa,j[,HMCCKoro noaowenna, cacxvcT noATBcpanTi, noBTopniJMH aHaanaaMii. 


cocxany cnopono-nbiabu,C 3 BbiMn ciieKxpaMii, BKaiOMlnomnMii aacMenxu rponii' 
MCCKoii aocnoii (|):iopbi c xiiiinMiibiMii xpuBniincxbiMii n KycxapuuuKOBbiMU Kce- 
po(()nTaMn; Aitraria cE Schoheri, Chenopodiaceae, Myrlaceae, Cactaceae(?). 
liaanMiic Kcopoc^nixoii CBiiAOXcabcrByex 0 iiycxbiniiOM penaiMC, nosMO/Kiio, 

1! roMonne ncGoabinoro iipoMC/byrKa upeMonn n na cpaBiiuxeabiio neGoabiiioii 
xeppnTupmi. 

^IcraiicKaH cniixa (iiii/Kniiii oaiironcii) 

Ha Bccii i(‘|)[,nxopini io>bnon Macrn Hpiinprunicbon BiiaAinibi na cniixc 
r.T iiniic xiiix onuK aa.Tcracx Mc“raiicKan cnnxa, npcABxan.TCMinan acjiCMiouaxo" 
t'cpi.iMii ivuiiia.Mii paa.TnMiibix oxxt‘ni\on. OGiii'ino oxn ivuiiibi cjioncxbi, c npu" 
ci.iiiKoii. ixniKuro iiocna no iianaacxoBamiio; 01111 paccnaiiuonbinaioxcn npn nu- 
Bcrpnnannn. 

B ncpxncii Macxn cniixbi iipoxoAnx nponaacxiai rann c MiioroMncacnubiMii 
KapanaiiMii cnAopiixonux KoiiKpcunii. B caMbix inc uopxnnx ropiniomax xoa- 
lUn cocpcAoxoMcnbi MiioroMiicaciinbie ocxaxKii Aponccniibi, cxiioaon At'poui.cB, 
Top(j[iniiiicn.K' 11 jiocaoiiKii. 

MonuiocTb cnniT.1 rann y iqian li'aaaxcKoro naropbn no Goaoc 1—2 m, 
a n ucMixpaai.iioii Macxn iinaAiinbi aoxoaux Ao 90 m. I’annui coAcpjKax iiyGbi 
anya Laiiuia vinccnti (W i n c 1 c r) \V 0 o d a. n Miioro iibuibubi no nccii 
loamc. 

EiioiioBo-iibiabUCBbic cncKXjibi, iibiAcaoniibic na pnAa npoO, coAcp/na 1 
a ocnonnoM nbiabu,v iioKpiiixocoMtaiiibix pacxcniiii c ncuo.Mbiiioii npiiMccbio lu- 
aocoMOiuibix. Cnc'Kxjibi oraiiMaioxcn ox cnc'Kxpon onoKonon xoamn nocKoabKo 
MciibiiiiiM yMacxiicM iibiabUbi cyGrponiiMCCKiix pacxcniiii u b ociiobiiom xapaw- 
rcpnayiox aociibK'Uono.Tbi. IlaiiGoaec pacnnocxpaiicniibiMii ccMciicxuaMii n po- 
Aavn iinanioxcn: Eage/Anrc/Zia, Araliaccao, Ilex, Staphylcaccac, Nyssa,Ostry(i, 
Carpitius, Sapotacoae, Magnoliaccac, iJiospyriis, Mcnispermaceae, Moraccac 
(• ncGoabnioniipuMCCbioBuxacoac, Palniac, Olcaccac, Rhus, Euphorbiaceac. 
Myrtaccac, Loguminosae, Embcdliferac n Ap- CpcAii roaoccMcniibix npnoGpc- 
racx anaMcnnc iibiabna laxodiuui aff. dislichnm n yBcaiiMunacxcn coAepaxaiine 
iibiai.ubi Picca, Tilia, Acer, Ubnus, Carya, Pterocarya 11 AP- IIcpiioA oxnocn- 
xoabiio naainnoro cyGxponiiMCCKoro naiiMaxa, no-BiiAHMOMy, BbiawnacT ycn- 
•TOnnoc jiacnpocxpancniic poA® Ccdriis, oxAcabiiuc niiAbi Koxoporo pacccaniox- 
cn no noBbinicniibiM MCcxooGnxannaM. OAnano, npoMC nbiabnu, xapaKxcpnoii 
Aan acciibix accoAiianiiii. cncKxpbt coAcpmax it npcAcxaniixcacii ccmciictb, ko- 
iopue nanccxiibi A^n noaynvcxbtnnbix aacMcnxon aaiiAiua(|)xa, a iiMenno; 
l-Juphorbia. Stcrcnlia, iienoxopbic biiaw ccm- Umbel lifcrac ii Legnminosae. 
lIoaxoMy Momno noaaraxb, mxo na xcppiixopmix, yAaacnnwx ox Mopn, a noa- 
Mojbiio, n na iipiiMopcniix vMacxuax n aonax aniopaacii. Moraii pacnoaaraxi.- 
cn n iioavnvcxbiiiiibio accoi^naAiiu. 

BaGeran iiccKoabKO niiepcA, OTMcay, 'ixo b cncKxpax iia aiixoaornqcCKii 
oanaKiix oxaomennii no nocroMiioMy Gopxy TypraiicKoii BnaAnuM (b pafionc 
HaypayMOKoro aanoncAiniKa) BMAcacubicnopoBo-nMabucBwccncKxpM, coAcp- 
/Haiuiic Goabmoc KoamteexBO nuabnu noaynycTHiiubix pacxennii. OAnano cnCK- 
xpbi, nwAcacmibic iia xoamn acacnoBaxo-ccpwx rann b npniipxHiubC, CBtiAoxeab- 
cxBviox o xoM, MXO KanMAx B nepnoA nx oxaotKcnnn oua, iio-BnAHMOMy, Goace 
naa/KHbiM, mom b npcAMAymyio anoxy, a KoacGaimn TCMnepaxyp b xenenne 
roAa Gbian mchcc pcsKiiMn. OG axoM CBnAexcabcxBycx anaMiixcabnaa npnMecb 
nwabubi pacxennii xcx ccMeiicxB 11 poAOB {Acer, Ulmus, Tilia, Querciis, Carya 
n AP-), Koxopbic nrpawjT npcoGaaAaiomyio poab b xypraiicKon 4 »Jiopc- 

CBHxa caoncxHx ccpo-acaeiibix rann c KapaBanxin CHAcpnxa npcKpacno 
conocxaB.xacxcH c raiiiiaMn Mcraiicuoit ennxM b CcBcpnoM Ilpnapanbc. 
O. C- Bnaon ( 1930 ), BnepBHC BHAcanBranii axy esnxy Ann Ilpnapaabn, onpo- 
Acancx ce Boapacx nan BcpxHitii aoncn — nnmnnft oanronen BKaioMnxeabHo; 
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A. JI. flHmirii(l953)cqiiTaeT,'iTO BpeMH ^opMuposaiiua ee ^eJI^KOM yKaa^H- 
Baeicfl B uuHiiiiiu ojiuroucu; K. B. HuKii(J)opoBa BnocjieAiiee BpeMH CKaonneTca 
K TOMy ate Mneiniio; H. K. OBeaKuii ii rpynna aeumirpaACKiix reojiorou 
c II. M. noKpoBCKoii n E. I’l. Boi'moBOH ckhoiiiiu npiicoeAiiiiuTbcn k Mneiimo 
(J. C. BaaoBa o ooaeepauHOM iiaqaae ({jopsuipoBaiiua cbutli; ruoaorji Kaaax- 
CKoii GCP (JIaBpoB iiCoooacBa, 1948; JIaBpoB, 1949) cniiTaiox aeraiiCKUc or- 
.iojkciihh un«iieoaiiroL(eiioBUMii. 

Ecaii ocHOBbiBaTbca iia nmax cuopoBo-nuahueBbix ciioKipoB, Buacaeii- 
jiwx 113 ooace Apcjoiinx OTao/Keauii (oiiOKOBaa xoama, xacapaucKaa ii caK- 
cayabcuaa cbutli llaBao^apcKoro llpuiipruiiiba, Cenepiioro llpiiapaaba ii 
Typraa), ii uoaee MoaoAUX (aeraiiCKaa CBiixa), to mo;kiio ;i,onycTuxb, axo 
iiaaaao xpancrpccciiii aeraiicuoro Mopa iipoiiaouiao iiecKoabKO paiiec xoro 
iipcMemi, KorAa iia cyme ycxaiioBiiaacb pacxiixeabiiocxb, cpaBnureabiio «yMC- 
l)eii!ian» no cpaBiicniuo c boucuobou, xau Kan (Jiaopa nn>Kiiiix caoeB aei'aiicKiix 
iviiiii 11 nepxiiiix ropiiaoiixoB caKcayabCKiix (Kcxaxii cKaaarb, ii .iiixoaoriiaecKii 
GaiiBKiix) oaeiib Caiiaua. 

Bcpxii 'leraiicKoii cbutli — ncpBan CBiira 
(Bcpx iiiiH{iiero — 1II13 cpcAiiero oaiiroACiia) 

B npiiCpC/KHLix aacxax acraiicHoro Mopa, 6aii3 rpaiiiiu ero c liaaaxcb'iiM 
naropbeM, iia aeraiiCKiix raniiax saaeraiox raiiiiLi CBCTaocopbie, iiepecaaii- 
naiomiieca co cBOxaocepLiMii nan OMapraimoBaiinbiMii aaoBpnxaMii, c iipo- 
caoHMii uccna, iinorAa c iipiicLiiiKaMii Mapraima, iniorAa c KapanaaMii Map- 
ranAOBiiCToro ciiAcpiixa. 

K OToii CBiiTC npiiypoaciiLi iipocaou n aniiabi Gnxoii paKviini na crnopoK 
Cyrcna cf. semistriata Dcsli., cucMcnTiiponaHiioii Ma])ranuoniicxiJM cuAe- 
jBixoM. 3xa /lie cniixa coAcp/Kiix iiosbohkii aiiya n CTiaxon ii :w6i.i aiiy.i. 

riMabua ncnopLi b oxaoaieniiax cbutli nc ooiiapyHicnLi. Ho n OMapraimo- 
naniiLix iiccaamiKax na 03. J],HiaMaH-Ty3 (ii cenejio-BOCTOiiy ox oa. KyAaii- 
Kval) naiiACn oCaoMOii cjk'aucu aacxii KOHiiicxoro aiicxa Quprciissp., bcclmb 
GanSKoro k biiav poAa Qiirrciis, onpcAcaennoro B. A. BaxpaMCCiiLiM b oxao- 
•/KCiiHHx Bepxnero aonciia na IO/Kiiom yjiaac, tac ocxaTiiii ero Guaii oCna- 
py/iieiiLi coBMecxno c aiiCTLaMii Andromeda protogea n Cinnamomiim (Laii- 
raccae), x. c. cijiaopoii, Gaiisiion ii (Jiaopc iiBajiunTOBLix iiecHaiiiiKon caiicayab- 
cKoii CBiiTU B npiiapaabc. Oxao/KCinia na noexoMnoii nacxii VcxiopTa, iioaoG- 
iiLic oniicamibiM Bume 0. C. BaaoBLiM (1930), oTHocaxcaii BcpxaMMcraiicKoii 
CBIIXM, T. c. K BcpxaM iiiiHiHcro oaiiroAciia. HaxoAKa ocxaxiioB /iiecxiioaiicx- 
iioii (liaopw B oaiironcnoBLix nccaaniiKax oxaacxn ii nc npoxiiBopcmix ncran- 
cKOMy Bospaexy cbiixm, xan iiaK n cnciixpax qerancKiix ranii Bcxpcnacxca 
iiuaLAa AyGon,' oGaaAaiomaa Gyropaaxoii cxpyiixypoii aitaniiLt, iioxopaa xa- 
paiixcpnaycx HiccxKoancxHHC buaw axoro poAa. 

cDaopa CBexaoccpux raim ii aacnpnxoB y 03. Jl,HiaMaH-Ty3 (no AaniiLiM 
1\. B. HnKH^opoBoii, oTao/Kcmia axn oxiiocaxca k iicpBoii cbiixc kohxiihch- 
xaabHoro oanroAena) conocxanaacxca c (Jiaopoii Illniixyacaa, iioxopyKi 
r. n. AGyaapona (lOSla) oxiiociix k cepnn iiHApnKOxepncBHx caocB Typraa. 
BHAcaaa b oxAeamvio noACBiixy niiApnHOXcpiioBoii cbiixli — «npncxnnoxcpne- 
BHC caon». B cnnciie $aop, oGnapyaicHHHX P. H. AGyaapoBoii, siiaqaTca 
Sterculia, Myrtaceae, Anacardiaceae, Plataniis, Capparidaceac, Cynnamo- 
mvm, Launis, Sassafras, Diervilla, Leguminosac, Welwi tschia, a iiapaAy 

c nnMB npcAcxaBnxc.xn yMepeiiHOH (jiaopu: 7’flxorfiM/n, A/nM5cf. incana, Ostrya 

cf. virdgimea, Quercus cf*. rex n Ap- 

Bee 3X0 coraacyexca c AannuMn B. A. BaxpaMeeaa o aiecTKoancxHoii $ao 
pe necaaniiKOB flniaMan-Ty.x. HaxoAKa xaKon ^aopH b oTaomennax, aaao 
rafomnx HcnocpeACTBeiiHO na qcrancKnx rannax h coAcpniamiix CMemaHnyio 
MopcKyio n npccnoBOAHyR) ^yiiy, aacxaBaaex noaaraxb, qxo ^opa, Gansiiaa 
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K KCCpoi()UTnon 4)aope caiicay.uLCiioro BpeMenn, aaAep/iiaaacL na Teppiixopnii 
Kaaaxcxana b o.iiiroucne. 

Mojiiiio Aonycxnxb, aro b oaiiron,eiie, b nepnoA oxexynanna acranciioro 
Mopa, axa pacxiixejibnocxb paciipocxpannaacb na iipiiopeHiiibix noaoeax cjyjui. 
1\ co/Kaaeiiiiio, b oxao/Keiinax na 03. J],/KaMan-Ty3 ne oLiao oGnapyaicno iiii 
ciiop, nil iiLiabu,bi. B to me iipcMa n caoax c xop(l)aniicTLiMii iipocaoaMii, b ko- 
xopLie, no nao.xioAeiiiiHM K. B. Hniiiujtioponoir, nepexoAar no npocxnpauiiio 
raniiLi ii aaenpiiTLi c ayoaMii aiiya n no3BonKaMii ciiaxon, iiaiiAcna uoraxaii 
nbiabnenaa ([b’lojia. Caon raiin c Top(|)anncxi.iMii iipocaoaMii, iipocaoiiiiaMii 
iiecKOB 11 c pacuneaLnoii rpyxoii K. B. Hniiiuliopona ornocnx yme ii nepBoii 
cmixe iioHTiinenxa.'ibnLix oTaomennii cpcAnero oaiironena. llLiaLU,enaa (Jiaopa 
oriix oxjiomenuii xaiime xnnii'iiia A.’ia KOiixiinenxaaLHLix oxaomoiiiiii cpeAneru 
ojiiiroAcna ii iipeiiiiacno coiiocxan.’iaexcH c nbiabuenoii (fiaopoii nepBoii (iiyxaii- 
GyaaKCKoii) cbutli n CenepiiOM HpiiapaaLC. 

CacAye T otmctuxl, hxo ({laopa caMUX nepxniix ropnaonxoB Merancmix iviiiii 
11 caoen, oxnociiMUX ii iiopBoii KonTiiiienxaabnoii ennxe, iiMcex Miioro oGui,nx 
niiAOB 11 poAon, >1X0 lie yAiimixcabiio, xaii nan iipcMii oxaomomia .oxiix ocaAKon 
oxiiociixcH K caMLiM iK'pxaM niimnero oaiironcna n ii cbmijm iiiiaaM cpcAnero. 
^leraiicKoe Mope oxexynaao no OAnonpcMenno na nccii xeppiixopiiii, ii n to 
iijiCMH, Koi’Aa n paiionax, Go.iee yAaaeniiLix ox Kaaaxciioro naropi.a, eme pac- 
noaaraaiicb rpannuLi MCJiciomero Mopa, na xcppiixopnax, cboGoabbix ox nopa, 
oxaara.'incL yme iicc'iaiincxLic, GoraxLie pacxiixeaLULiMii ocTaxiiaMii oxaomc- 
niin Konxnnenxaabnoro nan AcaiaoBoro npoiicxomAenna. 

B nepxniix ro]ni3onxax ncraiiCKoii cbiixli Mopciioro oanroncna aaiioiiOMep- 
no niioc.iemiinaioxca caoii pacxnxcai.noii xpyxn co cxnoaaMii AcpcBbeB. B axiix 
o laomonnax iiLiAeaeno oi'iioMiioe Koaii'iecxBo iili.iluli ApeneciiLix ii iieApenec- 
Hbix paexonnii. 

Mouinocxb cnnxLi neiiocxoanna — ox 5 ao 20 m. (PopMuponaniic cbiixli 
cBJiaaiio c MeaiiOBOAiiLiMii diaunaMn yme oxcTynaioniero Mopa n naaaaoM iioii- 
Tiinenxaai.noro pcmiiMa n nanaoAapciiOM llpiinpxLinibc. Oxaomenna oxn 
K‘. B. 11 niiii(|)opona oxnociix k nepnon ennxe HOiiTiiHcnxaai.HOro oanroueiia 
(ciieAiinii oanrou,en). 

y 03 . Aiicyax n ox.xomeniiHX nepnoi'i cbiixli K. B. IlniiinJiopoBon iiaiiAenLi 
ooanxoBLie mcaeanaHii. Blixoaw ooaiixoBLix moae.xnnKOB oGnapyHiciiLi xanme 
n nnmncM Tenennn p. Kapacy. 

Ciiopono-nLiai.ueBLie cneiixpLi, BLiAeaeniiLic n GoabiiioM ancac^ iiymixon 
BLixoAOB nepnoii cbutli KonxiiHenxaabnoro oanroueiia (no p. Kapacy, y 
HOC. Maiiciioro na p. lIpxLiiii. y iioc. napaMOiiOBiin n ap-), CBiiAOxeai.oxByL'T 
o Ganaocrii pacTiixeabULix oonxannii, xaii nan coAcpmax Goabinoo Koamecxno 
iiLi.n.ni.1 xpauHnncxLix pacxeimii. 

OcnoBiiLiM (fioiioM ciiopoBO-nLiaLncBLix cneiixpon caymnx nwama Apcncc- 
HI.1X iiinpoiioancxneiinLix nopoA, npeoGaaAaKiiunx iiaa iiuamoii roaoceMcn- 
nwx pacxeimii. CpcAn iiwamM roaoceMOniiLix ana’inxcaMio yBeaii'inBaexca 
3 Ha>ieiinc Goaoxnoro iinnapiica, npncyxcxBne iioxoporo oxMC’iaexca yaic co 
BpeMCHiT oxaomenna HcrancKiix raiin (5— 8<)o). Xapaiixopiio npnoyxcxBiic 
iiwabUM xoyrn, iioxopaa n Goacc mojioawx oxaomeniiax ncxpcMacxca aiiiiib 
B BHAO cAininqiiwx 3opcn. 

Owxopa coBcpmeniio oxanana ox ijiaop npcAUAymiix, Goaee Apeninix oxao- 
meiinii ii xapaiixepiiayex xiinnanLin iioMnaenc yMepeimoii ancxonaAnoii (i).xopM 
Typraiiciioii iifiOBiinmin (oGaacxn) c iioGoai.nioii npirMocwo iicepcKjinxoB. Oa- 
naiio cncKxpM .axn eme iieAOCxaxoMHO Goraxu nHamoii pa3.aiiqHHX bhaob 
J uglandaccac, Tilia, n Ulmus, mxo xapaiixepiio A.3a cnciixpoB BHraeaemameii 
Bxopoii CBnxbi KOiixnHeiixaaLHoro oanroACiia. 

Oxaomeiiiia cbbth c pacxnxeabHoii xpyxoft n ooaiixoBHMn nccqaaniiaMn an- 
ToaornaecKn n oxaacxn ^aopHCxnaecKH Moryx Gbixb conocxaBacHU c nepBOii 
CBRToik KOHTiiHenxaabHbix oraomeHirn CesepHoro llpiiapaaba, oxHeceaHLix, 
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R \ BaxpaMeoBUM K co.TOUOBaTOBOAiitiM ocaAKaM, a .'I. H- OopMOaoBOii u 

a! il.’HumiiuuM — k AcabTOBHM BMHOcaM pcK iiaHaaa cpcABcro oaiiroAeiia, aiia- 
Mm'iyiomerocn oTcxynaiiucM oaiiroueiioBoro (aeraiiCKoro) Mopn. 

BTopaH cBiixa (cpeAHUH oAiiro4eH) 

B o6aacTU iipunoAiiHToii naaeoreiiOBoii paBimuu, npuMUKaiomeii k Kaaax- 

cKOMy Harop^%H ua AucBuyio uoBopxHOCXB caou mOKoaaAuux raua 
IT BCCKOB c mipiiTOM, BpoaiiTOM 11 niiicoM, a xaKJue c BKaioaeuiiiiMii iiiixapa u 

iipiio6peTaioT oxtobkii xeMiioccpu^ xonon, MOCxaMii 
>Ke ouu KopnaiieBaxo-ccpuc, poaoBuc iiaii bohxii oeaue. Ouuaiio raiiiiBi oxii 
xouKOcaoHCXuc, c iipocjioflMii KiiappeBbix aacBpiixoB (oa. Bcsiiip 1>3). 

Kiic ramiu coAcpacax Miioro pacxiixeaBuoro j;expiixyca ii oxiieuaxHOB aucwBou 
(i)’iopu no npocxiipamuo oxii raiiiiH iiiiorAa aaMcmaioxca xoumimu aacBpi 
S II uccKaMU. B BL'pxiioii aacxii ouu coAcpHuix iipocaou KiiapnoBbix hcckob 
i ooaLoB riTAporoxiR^ upoiicxoiHAomm. Cauxa oxa xopouio conocxau- 
aiicxcu CO Bxopoii CBiixoii KoiiTuiieiixaaMiLix oraojKOiiim Ceuepiioio Bpii 

^ « oGp.Bax p. muaopxu 0... o. 

TieuaxKii pacxeanii, iipuuaA:ieu<am..c, no oiipcAcaeiiuiu B. A. BaxpaMCcna, 
uCvperitcs sp., Salix ienerca A. Br., Populus balsamoides G o c p p. / / - 
rocoruo cf. castancac folia (G o o p p.) M e n z c 1., 6alvinia Reussi L i t . 

IT Adianthum sp., uospacx Koxopux B. A. BaxpaMCCB uc oiipoAo.mcx ro i 
lino uoM MuoucH — oaiiroucii. 

bxao>Keiinn BXopoii cbuxli coAcpwax ooraxuii komii.iokc iibiabuu it ciiop, 
xapaKxcpiiayiomuii Goraxbiii pacuBox luiipoKoancxBeiiuoii .Iciopu c oGuaiicM 
xSibix^, upnHaA.-ic>Kau;.,x k pa3aiiuiibiM poAaM, iipc.n.yuiecx«eiu,o P u . 
Picca 11 Taxidivm. noiiBaticxcii Ccdrus. lIiiorAa com. Pwaccar iipeoo.iaAau 
iia i APyi'iiMii ccMciicxBaMU ii iioKpuTOCCMcmiux ii roaoccMcmibix pacreiiini. 
'CpcAu iioupbixoccMOiiiibix noAaBaiiiomcc GoabinmicTuo 

ue olnoCTcabHO Mc30,|m.T.HUX ,u..poKom.CTBcm,wx uopop c 1,1m. Q,,crcus 
Pierocarya, Juglans. Carya, bhnis, Liqmdambar, Acer, Alnus, hriula 
II UP OAHOBpcMciiiio BCTpcBaexcu ooabiiioc KoainecTBO xpaBniiiicxbix ucepo- 
dmxoB c Ephedra, Chcnopodiaccae, Lcguminosac, Arlcnusia ii Apynix, iipu- 

CyXCXBllC KOXOpHX OnilACTOabCTByCX O IlIlipOKOM paClipOCTpaiU’HlIll OXKpWXblX 
cTciiuwx 11 uoavnycxbiHiibix acconiiauiiii. . r. 

a)nopa Biiix c.xocB coBcpiuoiiuo aiia.iorii'ina 4'-iopc nxopoii ii OTMaerii nej - 
noil CBiixbi n CccepiioM ITpiiapaabO (KyxaiiGyaajxCKaii ii •iiiaiiKTiiHCKaii , 

a xaKHiC({).xopc iinApnKOXcpiiOBoiicBiiTbi (BKaiouaii ooaaxxaMOUiio t.ioiijB i\p 

3XOM cayuac v>kc mo/Kho roBopiixb uc xoabuo o (Ji.iopc, no n o cocxaBC 
pacxuxeabuocxH, uoxopaa bo npcMU oxnoHiciiiiu r.inii c oxiic'iaxKaMii pacxcuuu 
IT vrnucxMX n.xacxon . no Kpaiiiicii Mcpc ua 90 , cocxon.xa U3 yMcpcnubix .iiicio- 
iia uiMX pacTCuiiii u 6bi:ia npcACian.-iciia iiiupoKoniicxiicuuMMU .iccaMU^ cmc- 
nianubiMH GopaMU c oou.xbubiM yBaciucM pasaiiniibix coctui ii ucApa, npiiopca.- 
uopcunbiMu aapocnuMU o.ubxii ii xchuctumu aapoc.nuMU iioupyr ooinupiibix 
.nccHHX Gonox c Go.xotuhm KuuapucoM. 


TpexbH CBuxa (cpeAHnii oanroueii) 

MecxaMU ua yrnncxo-KaoanuoBbix raunax cpcAucro oauroucim (Bxopau 
cBUxa) B axnx ^aunux, coBuaAaiouinx c GoaaxTaMCKHMn caouMU Typrau ko- 
TopKe B. B. JlaBpoB BHAeauex b caMOCxoaxeabuyio «naAnHApnKoxepneByK)* 
CBUTV, c pasMbiBOM saacracx rauua aeaciiaa nan aeaeuoBaxo-cepaa, necaaun- 
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v-iau inu Mbi;iiicxaa, a xaii/KC oHieacaiieiiiibie neciiii c ApysaMU ninca ii c nap- 
rauuoBiicxbiMii GoGoBiiiiaMii. OTaouiomia ora ciiabiio iiauoMimaior oaepiiue 
r-iiuiu iiii/Kiiexo Miiouciia, xau iiaabiBaeMue apaai.cKiie caoii. Oaopoii n (J)a>- 
,o i 3T« oi.,o.KC,»m „e oxapaKropnaoBBUM, BO no crpaTnrpa^nn.eOKOMy no- 

l , oKOiii.io DUAi'.-ionw K' '! l[nKn,l,opoDoii n TpoTbK CBiiTy Kourane i a inniax 
onoincnnu (oiia.ior «HiaKCUK.’iiJ'icKon» cnniu llpiiapanbn). OjiiahO, 

m. 'inwuncM 4,;.opncT„.,ocKnx n ,lmynncTn.,ocnnx Jiannwx, cipaTnrpa,l,n.,ocnoo 
Tioao/KOiiiie 3XOU cbuxu emc oKOiuiaxcabiio ue Bbuieueiio. 


HexBcpxaa cniixa (BCpxiiiiu oaiiroueii) 


C, paaMLinoM na c;,onx iicpnon, n ropou n.in Tpcineil can™ aa.joraioT nnoxo 
roniuoonauubie rpYGoaopiiiiCTbie uecKii, rpaneaiicxbic iiecbit, ueaut iiccbii 
(• uiiisaMii iiaoTiiux iiaii iiccxpbix HaoaiiuoBbix rami. 3xu oxaoHieuim (uoxsep- 
Txn cBiixa) paaniixbi b oGaacxii iipuuoAuaxou naaeorcuoBOii paBuiiiibi, ouaiiM- 
iliudl uaac'oaoii Iiaaaxcuoro uaropbu. K. B. lIuKiul.opona oupoAcaa x 
11 V riK oxaoutoium uoxokob, cxeuaBuiiix c Kasaxcuoro uaiopbii. Xapau 
Topiioii Mcpxoii uccMaiio-rpaBiiiiuoii cnuxbi uBancxcn oxueaciiuocxb ii Bbimcao- 

‘‘"‘“b ccBopuoii uacxii lIpiii.pxbiuicKoii BiiaAuubi oxii oTaoiKeiiiia ^P' 
TyA uaxeraiox uouocpo^iTneiiiio ua caoii iixopou ciuixbi ii coAcpuiax paaiio- 
ll' I u Goxaxvio uo cocxany iibiabucuyio iliaopy. XapaKxepuaycx oxa 

(Inotn VxK xccubic ^xau ii oxKpwxbic u,cuo3bi. B KOMiiaeucc Apc’B0‘'"O“ pacxu 

rr«cr:f;o;.ni,oo.n,a..nn 

7 "n'""on’oi.i‘H'nr^xo;,nT na nor. n'o uNni.ua poAa C«frns(?) nco omo noTpo- 
Maeroi C'uc ui iioupbixoccMCiiubix bocuobuom ncxpcMOiibi npcAciaiuneau po 
noB Bctiiia Unus, Conjlus, Salix c ucauauiixeabuoii upiiMCCbio uiiipoKoaiicx- 
^ ^ ^ nm--''us Ulmvs u Pierocarya. OAiiOBpcMeuuo iipiicyx- 

“u^a Sa Tp^^ui^xbix Kcepo^uxoB o p_ 

ciocTouubix accomiauiiii, uoxopbic iipoAoaiKa.oT cymoc ruoBaxb 
a xbimiToiuiu lIpuupxbimcKoii nuaAUUbi u xcmouiic bccxo oauronciia. JACCb 
PTiio. oiiii uocKo;ibKO niTAOB iioabiucii. IMumbaginaccac. Ephedra iiccKoabbiix 
‘ n T. BUAOB poaa Allium c ucooabiuou iipuMC- 

cno im-ibubi' pacTciiuii .-ivrono-paaiioxpaiuioro uoMuacKca. Mohiuo "oajira^ 
iTo n 0 uoa oxaoHlCUUU^ICXBcpxoiU•BUTb. ua reppiiTopiiu llpuupxbiiubu Gbau 
;r3BUTbVpS^^ Tiiubi pacluTcabuoro uoKpoiia. n xom uiicac. «03 moh<uo, 

" 'm-Ku’^u auToxoruMccKuii oocxa.. MeTBOpxoii (uecMauo-rpan.uiuoii) cBUXbi 
llpl' nL'iibH- xopouio couocxaBa,..xcu c ij.aopoii u capoeuuoM xypraucuou 
riuiTbi B. B. Jlanpona. ubiAoaeuuoii iiM u 19ol r. u l>piat. 

i'"Tl Suonot'a^^Bn™ 

nanSK^ ) CBBTa. K coH,a!io„n». no coAopinnTin.i.'.u.MlnM.ycp.mnax, 

TrP 

Forbo" B r o n g., PoocFcs ap., Monocoigfcionx 

DTOM Konnaioicn oiaomcnnr. nancorena n CcBopnoM npimpiumM. 
Bbime saaeracx ccpnucaocB paaaunuou xioiuuocxn n rencanca, oxnocamancfl 
AHic K ucoreiiy- 


ApaJibCKaH cBiixa (uiuKHnii Miioii,eii(?)) 

B iieuTpaawioii nacTU IIpnapTHmcKOu BnaAununiiipoKO paaBuxu orao/ia- 
iinn o6mnpiioro npecaoBOAiioro oaepa ujin pafla oaep. lIpeACTaBjiciiiji am 
oTjioHieimH aeaeiibiMii rjiimaMii c Meprejiajin ii nnicaMii ii /KcaeaiicTUMii ii Mup- 
raimoBBiMM SoOoBiiiiaMH. B paaauHiiLix nyiiKxax b xo:iuj,c axax raiiii ouiiapywa - 
iibi KOCTH Mastodon sp., iiocoporoB, xiiiahhkob, rptiayHOB, nupnoKOiibrnii.ix 
a xaKa<c naimupn iiaseMiibix Mcpenax. IIo aaK.no'ieiiHio E. II. BoanoBoii, Jia- 
aeoiiToaoniHCCKiie iiaxoAKii oxiiocfixcH k MiioneiionoMy KOMiiacKcy (ox iinvi;- 
iiero AO cpcAuero). B aiiaaoniaiibix raiiiiax b Typrae, y paaHaanii moi ii.ii.i 
P axMex, E. II. Beancnori oiipeAcaeiia paanooGpaaiiaji (Jtayiia, noxopyio oiia 
xaKJKc Aaxiipyex aan MiioiJ,euoByio(?); TrilopJiodon {ScrridoUumis) iiiopinalns. 
Mastodon atavus, Aceratherium depercti, Braclnjpothcrium aundiancnsy 
vax. gailiti, Artiodactyla, Testudo turgaica, Anchitherium aureliaticnsr, I)i- 
crocerus sp., Clialicotheridae, Mastodon sp., RhiiiciccraLidae ii 'lopeaaxji. 

K co/Kaaeniiio, Bce noiiuxKii ooiiapyiiaixi. iibi:ib)iy b oxau/Kemifix mihmm ■ 
iiOBUX MbiaiicTbix raiiH lie yBOjiMaaiicb yciioxoxi ii xo.ibKO u oAnoii iipuue iia 
CKB. 2 6aii3 riaBaoAapa b oGpaBuc iia ccpbix iviiiii co caejuiMii acj)b-aji ci;o. ii.- 
H<emin Gbiaa BbiAcaciia yMCpciiiiafl (Jiaopa, npeAcian.-ieiiiiaH b ochobhum iii.i.ii.- 
noii iioKpbixoceMCiiiibix. yaacxiic xBoiinbix iiipixoiiciio — cAiiBii'iiibie aepiia 
Pinus, Picea, Taxus, Cuprcssaccac. 

noupbixocoMCinibie npeAcxaBaoiibi iibiai.uoii Aponeciibix c A Inns, Bet n to. 
Carpinus, Coryhis, Acer, Ostrya, Limits, CcUis, Jlcx, Buxaoeae, Jilianuins. 
Rhus (3 sp.) II ooabmiiM BoanbecxBoxi iibiai.ubi xpan ii iioayKycxapini'iKoi! iia 
ceMciicxB Gramincae, Umbellifcrae, Logumiiiosao, Eupliorbiaceae ii p".ia 
Artemisia. 

CocxaB cnojioBO-iibiabUCBbix c'lieuxpor. CBiiAexeai.cxByi'X o iiiiijioixOM pai- 
iipocTpaHCniiii pacxiixoabiiocxn oxnjibixbix MCCxooGnxaimii ii o cyinecxnoiianiiii 
ocxpoBHbix iiaii raacpeiiiibix aecoii CMcmaiiiioro xmia. iKcepoiJuixnocxi. ]>ae i ii- 
xeabHOCXii CKasbiBacxcfi iia anaMinoai.iioxi y'lacxiin iibi.n.ubi iiaaaii'iiibix inianu 
cyxiaxa, Koxiiiiyca, A^cabKBbi. 

nauaoAapcKaH cBiixa (miiouch — iiaiioucii)^ 

rio Aoaiiiie IIpTbima, ox IlauaoAapa ao hoc. .'IcujuKbe. BCHpbiuaioxon moiiI,- 
Hue xoauui Miio-iiauoneiioBbix oxaoHeiinii c Goraxoii niniiapmioBoii (luiyiioii. 
onucaiiHoii K). .V. Op.xoBbiM (IQSO.,, 1937, 1930, 1941 ii Ap.). . Iiixo.xorii- 
MCCKii oxii oxao>Keiiii}i iipeACxaBaeiibi iiecxponBo i hwmii iiecaaiibiMu kom- 
KOBarbiMH rainiaMit n aacBjmxaxiii c iiocKoabKHMU ropnaoiixaMii iiorpoGni- 
nbtx no'iB. Paciipocxpaneiibi iiaoBaxbic cyrieoi! ii iiecwii. U>ayna upcAcxaB.ieiia 
rniiiiapiioiioM, iiocoporoM, paaniniiibiMii iiapuoKoiibrnibiMii, aepeiiaxaMii ii 
cipaycaMii. 

ifijabACBaa (Juopa apcsBbmainio Geaiia, no iice >kc cAniniMubie ciieKxpbi 
ynaabiBaioT iia naainmc xiiniiMHoro oxKpbiroro oyxocxeiiiioro aanAiiia(}rra 
c oGiiaiicM xpaBnniicxHx Kccpoijmxon ii cAnini’inbiMii OK.icMiianpaMii Apoiaa - 
UHX pacxcimii ii3 poAOB Betula n Pinus. CiiCKxpw. BHAcaenubtc ii3 iiaiioiu'iio- 
Bbix oxao/Kcniui, iia 80 “o cocxonx ii3 iiwabubi xpan ii noayKycTapniniKOB. 
npcAcxaBacnnbix ccm. Chenopodiaccac, Graminca, Phimbapinaceae, poAaMit 
Artemisia it Ephedra ii rpyniioii paanoTpaobn c Ix'gumiiiosae, Ramiiu ula- 
ceac, Rosaccac. 

HexBepxiraiibie oTao»feiiiia 

OTaoHicima HniKHeHexBepTnnHbic nan nepexoAnwc ox nanoneiia k hiihx-ho- 
qeTBeprnniibiM npeAciaBaeiiH roayGoBaxo-ccpHMii xoiiKocaioAHCTbiMii nccKaMii 
n naoBaiMMii caoncibiMn raniiaxin c rop^iauncTbiiin npocaonxin. PaaBniw on it 
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lie iioBceMCCXiio ii rnroxeiox k iipaBoGopoHibio p. Mpxbiui. HiiHtiieaexBepxnn- 
nue oxaoHteniiu coAepatax ({)ayny MacKOiinxaioiAiix, onpeAeaeuiibix E. 11. Be- 
jiHCBoii II B. 11. PpoMOBbiM KUK Elasmothcrium, Equus Stenonis (noaMOHiiio, 
sussenbornensis). Rhinoceros sp. llbiabACBbic ciiCKxpbi coAepatax n ociionuoM 
iibiabixy xpaBJiinicxbix Kcepo(|)iixoB, no cocxany 'ipesBbniaiino Gaiianiix k oo- 
BpoMeiiiioii(j[)Jiope. Ho cpcAu iibUibUH Apenecnbix iiopoA ucxpeneiibi xaKiie poAbi 
nan Nyssa, Rhus, Carpinus, a n hhcjio roaoceMeiiiibix — Pinus ceKuiin Slrobus 
11 CCM. Cupressaceae. TaiiiiM oGpa.xoM, Moanio iioaaraxb, mxo pacxnxcabiiocxi. 
iiiijKiieMexBepxiiMiioro nepiioAa, noaxionaio, ca.Mbix iiepxon iianoueiia, Gbiaa 
Gjiiiana k coBpe.Meiiiioii, no oxaiiBaaacb iipiiMCCbio iicKoxopbix pojioB, nrpan- 
mnx eme n neoreno lu-Ayutyio poai.. 

C’jieAno'ie 1 Bepxn'iiibie oxjiO/Keniin, c.'iaraionuie xo.imy itxopoii naAnoiiMiMi- 
11011 xeppacbi llpxbiuia, oGbinno aaaeraiox c paaMbinoM na noAcxn.aaioinnx no- 
poAax. iMoimioexi. axnx oxao/KOiiiiii 20—35 m. CpoAiiC’iexBopxiiniibK; ox.'iovne- 
nnn iipeAcraifaenbi oGbi'ino iiecKaMir n raac"inni;aMn nan ceponaxo-roayGbi.Mii 
ivinnaMn, mxo n noc;iy;niiao iipininiioii xoi o, mxo IV. B. HnKn(})opoBa BbiAe.in.ia 
iix noA iiaaBaiiiieM crojiyGoii xoanui»- KoMiiaciJC ijiaynbi, onpoAerieiinoii 
B. 11 . PpoMOBbiM, oxnocnxcn iim ko iipeMCMin, connaAaiomOMy c anoxoii Man- 
cnxia.ii.noro (vioAcntMimi na pyccnoii n:iax(})opMe. Baoci. ncxpe'iciibi E/c'/z/a/.v 
trogontcrii, Eleplins antiquus. Bison prisons Iongicornis,Ccrvus .sp., Felis sp., 
Eqinis A]). 

llbi.'ii.ueBbie eneKxpbi, no AiOiiibiM 0. B. Maxnoenon (1953), coAep>bai 
iibi.abuy e:m, mxo KOcneiiiibiM nyxeM moibox oxpanan i. cocxonnnc ncnoxopoi o 
noxo.'ioAaiiiui na xcppiixopiin Kaaaxcxana n cbboii c npoABii/KCiineM abAoii. 
OAiiano npncyxcxBiie e.'in oxmcmcho cpaBimxo.ai.no n ncGoabmiix KoaiiMecxnax. 
n ocnoinioii nin cneKxpon ocxacxcn iio-njieibaieMy cxcniibiM c oGnancM xpaiui- 
niK’Ti.ix KoepoiliirroB. llo-BiiAnxiOMy. niioABiOKeime can k lory npoiicxoAii.ao no 
jioMiiMM AoaiinaM, nan axo n oxMOMaex n cnoeii jiaGoxc O. B. Maxocena. 

Tan naabiBaoMan na.ienan xoama. nbiAeaennan aan IlpnnpxbimbH K. B. II ii- 
KinjtopoBoii Kan BcpxneMCXBcpxnMiibie oxaojKcnnn, conocxananexcn c oxaoiKe- 
niiJiMii itepnoii naAnoiiMeiinon xeppacbi llpxbiina. npoAcxaBacna .axa cejuin 
ocaABOB iiecBaMii n cynecjiMii c KocxfiMii: Elcphas primigenius (noaniinii). 
Bison prisqus longicornis, Equus cabbalus, Bos sp., Ccrvus (cf. clapltus). 
Careolus sp., Saiga tatarica. 

Ilbiabueiibio cncBxpbi n ocnonnoM npoAcxaBaeiibi iioabmii Artemisia, ( hc- 
nopodium, Atriple.r. Salsola, a cpeAii Alieneciibix nopoA CAnniiMno Bcxpcnae xi'ii 
iibiabna Picea sji., Pinus aff. silrcstris; no neex encKxpax npncyxcxin (o 
nbiai.na Ephedra. 

lIo.'iAiio’ioxBcpxiiMnbie oxao/BCiinn uinpoKO pacnpocxpaiicnu n Aoannax pen. 
riiteAexanatMibi oiin oGbiMiio xc.MnoccpbiMn necBaMii. xop^iniiiiKaMit n naonaxi.i- 
Mii raniiaMii. Giioab axnx oxaoHioniiii BCXjicMCiibi ocxaxBii AOMarannx HiiiBoxiibix 
0 Equus cabbalus. Oris arie.s. Bos taunts, Canis n Miioroqncacnnbic ocxaxBii 
KCpaMIIKIl. 

ribiabucnbie cncKxpbi Beci.Ma cxohoi co cnoKxpaMii nn noncpxnocxnbix upon 
IlaBaoAapcKoro Iljinnpxbirabn n coAopH'aT Maccy ribiabubi xpan co aiiannxe.ib- 
iibiM yMacxncM Ephedra. 

C-ioHinasi n cBoeoGpaanan xcuxoniiMccKan oGcxanoBKa b naacorcnc, bm- 
pa-yBanmanen n neoAnoKpaxiibix noAimTiinx, n 3 MCiiiiBninx pcabc^t Kaaax- 
CKoro naropbH it iipiiacraiomiix k ncMy paiionon, nocaynoiaa iipitHnnon xoro, 
qxo rpaiinuw naacorcnoBbix Mopcmix xpancrpeccnii n pcrpcccnii GMaiinccnn- 
xponnbi Ann paaauMiibix yqacxKOB IlpnnpxMuiCKoii BiiaAniibi, a noaxoxiy nnoanc 
B 03 M 0 H\H 0 , qxo na cpaBiinxoabiio siano yAancniibix OAnn ox Apyroro yqacxuax 
oAHoro it xoro Htc paitona oAHonpcMCiino ox.xaranncb it Mopenne n KOHxnnon- 
xa.xbHbic oxnoH\CnnH. 

BnepBHC MHcnb o AniiaMiiqiiocxii rpanim BbiAcnneMbix ennx BucKa.xana 
K. B. HnKn^opoBon. 


IIpiiBeAeHHuii iiaMU cboahluI paspea (cm. (j[)iir. 3) iipeACTaBanox c.vcjMy 
cT[)aTurpa4)iiHecKoro cooTHomciiun paajiuHHW.v’cBUT HaBjioflapcKoro Hpiiiip- 
Tbiuibfl. TaKUM oSpaaoM, nojiO/Kenue axiix cbiix iio oxHomeiiiiio k oomeil cxpa- 
Turpa^iiqecKoii mnane flo.i/Kiio onpeAennxbCfi A.^}^ KaaiAoii cbiixu miAUBiiAy- 
ii.ibHO, u 3aBiicii.MocxiioxMecxauyc;ioBiiuee(|)opMJipoBaauH. B xo /i<e BpoMB, 
KUK BiiAHO 113 npuBCACHuoro CBOAiioro paapeaa, iiaaeoreiioBbic ox.30/KOiinH 
li ITpiiiipxbinibc anaqnxeabHOoe Alice (Jiayuoii, ucm MexBepxiiHiiije ii iiaiioucMio- 
iibie. IloaxoMy conocxaBaeuiie iix saTpyAiiciio, ii b cb>i3ii c 3xii.m ocouemio 
cc'pbesHO caeAyex noAxoAuxi. k iiiixepnpexaAuii ciiopoBO-nbuibuoBbix cuokx- 
poB, saaacxyio fiBanioimixcH eAimcxBeiiiiUMii iiaacoiixoaorii«iecKii.Mii iiaxoA- 
KaMii. 


CKBEPHOE nPII.VPAJIIiE 

Haii6oaee apcbhiimii- xpexiimiwMii oxaoiKoiiiinMii b CoBopiioM Hpiiapaabe 
(4>iir. 4) A. Jl. Hhuiuii cHiixaei xacapaiiCKyio cuiixy, uoxopan c^opMiipoBaaacb 
BO Bcex cBoiix 4)auiiflx — raiiuiicxou, iiyMMyaiixoBoii ii (|)oc(|)axiio-raayKoiiu- 
TOBoii — B cpcAHCM ooneiic II B iia'iaao Bcpxiicro aouemi. 

TacapaucKoe Mopc xpaiicrpccciipoBaao d CcBcpiioe llpiiapaabc, ocxaBanii 
• jieaaaiixuMU iieCoabiuiie ocxpoBKii, pacnoao/Hcmibio .MOpiiAiioiiaabiio or 

р. Ilpnia AO neiixpaabiioii Macxii iibiiicniiiero Apaabcworo Mopii. Ha bocxokc 
.M ope rpaiiiiMiiao c aaiiaAiiUMii OKpaiiiiaMii Kaaaxci;oro iiarojii.B, iia coBcpo-3a- 
iiaAC — c MyroA/KapaMii. 

B Koime xacapaiiCKoro bckb cupbiaiicb iioa boa}’ ii ocxpoBKii, ii, xaKii.M 
oupasoM, iicxo«iHiiKaMiini.iabm.iiicno]), iiocxyiiaioiiuix n MopcKno oxaoiKciniH, 
ocxaBaaiicb aiinib Cepora MyroAiKap ii Kasaxcuoro iiaropbii. 

OcuoBaimcM Aaii oiipcAcaciiuH cxpaxiirpaiJniMecKoro iioao/KOiiiiH oxao/KC- 
111111 xacapaiicKoro Mopn A. Jl. Jliiiuini, ecxocTnemio, iipnniiMacx oGiiabnyio 
MopcKyio ({layiiy, ciiiickii Koxopoii iipiiBOAHxcji iim b Moiiorpailiim (1953). 
llpii oxoM A. .1. Hiiuniii OTMCMaex, uxo (Jiayiia xacapaiicKoii cniixw cooxbcx- 
cxBycx (no AaiiiibiM iiccaoAonaniifi 4>ayubi (JiopaMiinHiJicp) xpcM (JiopaMiiiiii- 
(jicpoBbiM 30HaM KaBKaacKoro oonoiia: a) aoiic iiaauKXoiiiibix (JiopaMiniiuJiL'p — 

с. aoHM c Lyrolepis cooxncxcxByex Bcpxiinn aacxb ciiiixbi; 6 ) sonc Globorota- 
Ua crassaeformis cooxnexcTByox cpcAnnii ’lacxb cbuxm; b) aono Globorotalia 
oragonensis cooxBcxcxBycx ca.Man iiii/Kiimi »iacTb cbutu. 

JuxoaoniaccKiixacapaiiCKaji CBiixa npcACxaBaena xpcMH xiinaMii oxao/KC- 
iiuii: raayKOHiixoiio-iicc'iaHiicxbiMii, oxaaraBiiiiiMncn n iipiiopoKiibix, Goacc 
MoaKOBOAiibix yaacxKax Mopn, raiiiincTbiMii — n rayGoKonoAiiux, iiyMMyaii- 
TOBbiMii — B npiiGpcHxiibix Boiuix, BOKpyr oexponoB. 

CnopoBo-nwabACBbic ciieiapM CBiiAcxcabcxBviox o cyoTpoiiiiMccKOM, bo 3 - 
Mowiio, xponii'iecKOM Kaiixiarc ii o cooxBcxcxnyiomcii ^»aope b iipcAcaax My- 
roAi^ap 11 B ocooenHOCTii — HaaaxcKoro iiaropbii. lIoApoGnwc AamnJC o no- 
c.aonnoM iisj-acHim iibiai>ncnociibix ropiiaoiixoB MopcKoro naacorciia CcBcp- 
noro Opnapaabji iipiiBOAHxcfi hiukc, 3Accb /bc yiiOMBiiCM aimib. mxo cpcAU 
iibiabAM iiOKpwxoccMCiiiibix Bcxpc’iciiw npcAcxaBiixcaii ccm. Myrtaceae, Mo- 
raceae, Buxaccac, Lauraccac, Diospyraccac, Palmac, Fagaccac (iiccKoabKO 
BiiAOB Qiiercus ii Costarica), a xanike oSiiniic iibinbUbi xnna Lcguminosac 
(bo 3 mo>kho, Dcwalquea), iiccKo.'ibKo biiaob KOxopoii npiiBOAiix B. II. BapaiioB 
i (19o3) B cnncKax (JinopH, oGnapyiKemioH hm b oT.iojKCiinnx KOnTniieiiTaAb- 

; <|)an;nn xacapaiiCKoii cbhxh iia sanaAnoM cKaoiic MyroA>Kap n ajih naneo- 

f rcHOBoil ^aopH CpcAHcn Bo.irii. 

i ronocesiCHHuc, oGbrano cocxaBaaiomnc MCiibinnii npoAciix b cncKxpax, 

ll mcm noKpHxocexienHbic, npoACxaBaenbi paaaiiqHHMii BnAaMn poAa Pinus 

K: ■ (ceK^^^ Strobus Shaw., Pseudostrobus Endl., Cembrae S p a c h. 

Kj n Ap.) CO 3Haqnxe.ibH0il npnMCCbio Podocarpus n Cedrus. 
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Ferula,) Nyclaginaceae,jCappai‘i(iaceae, Myrlaceae, Anacardiaceae ii iipou., 
OTafi.iBuue iipeACTaBiire.iii noTopux bxo,w b cocxaB nycxLmniJX accopiiunnii 
naneo- ii ueoTponiiKOB. 

CiieKxpu xacapaiiCKoii CBiiTU umciot miioxo ooluiix 4>opM co cnCKxpa.Mii ii:$ 
lui/KHiix rupiiaoHiuB onoKOBoii Tonuin naBao;j,apcKoro llpunpxuniBH, a xaixjnc 
11 CO cucKTpaMii mini mix ropiiaoiixoB caKcaynBCKoii cbuth. 

CTpaxurpa(|)iinecKn Bunic oxao/Keniiii xacapaiiCKOii cbuxb! Baaeracr ko.m- 
iincKC necMano-raiiBiicxbi.x caocB (caKcayabCKan CBiixa fluuiniia) c Kpyiiiibi.Mii 
KapdBaHMii KBapniiTOBbix necMauiiKOB b ociioBanmi. /],an (JiaopncxnnccKiix 
iiocTpoeiiiiu ocooeniio lunepeccii xox (JiaKT, nxo ociioBiibiM iicto'iiiiikom choc a 
ouaoMOMiioro .Maxcpiiaaa iipii (jiopMiipOBaiiuii nec'iaiio-rpaBiiiiiioii (|)au,iiii cau- 
cayabCKoii cbiitbi jiBanaiub MyroAHiapbi, nau axo ycxaiiOBaeiio iiexporpa^nnu - 
cKiiM aiiaanaoM. 

Haiiuoaoe xapaKXCpiibiii npe^cxaBiircai. caKcayabCKoii 4>ayiibi, no Mueniiio 
A. Jl. Hiimiiiia, — Pectunculus aralensis 11 om., luiciomnii ooabuioc cxo;i- 
cxBo CO MHorii.Mii aoucHOBbiMii II niiiKiieoaiiroucHOBbiMii niiAaMii 3aiia;uioii 
Enpoiibi, a xaK/KC Vb-piiiiHbi. ExopocTciionnuMii nRanioxoi: Cymbulostna 
mnUicostata Uesh. (vnr. lurgaica i a 1,}, Cubitostrea plicata Sol.. 
C. flabelliila Lam., Cubitus D e s h. n Apyrne iiaoimaxbie ycTpiiuM, ayoi.i 
anya Odontaspis hopei A g., Od. winldcri (A g.) L c r., Od. aculissima .\ g. 
n Apynie, a TaK>i<o pasaii'inbie biiah poAa Nucula (Humiiii, 1953). 

IxoMiiacKC (|)opaMiiiiii(jicp cooxBoxcTiiycx KOMiiacKcy pyKOBOAnmii-x ijiopa- 
MiiHiKjiep BcpxHiix 4'OpaMnmni)eponbix caocB CcBcpiioro KaBKaaa (Himiiiii. 
1953). B KuapuiixoBHX necHaiiiiKax KOHxnHeuxajibiiori 4 >bu»b caKcayabCKoii 
cniixbi y aaiiaAiioro cKaoua MyroA>i<ap oonapyjKCuu Coraxbic OTnoMaiKii aii- 
cxbCB II Apynix Macxoii Apeneciibix ii KycrapiiiiKOBbix pacxciiiiii, xapaKTO|)ii- 
ayiomnx Kcepo^mTiiyio (jiaojiy no-axancKoit iiponiiiiiuui c Pudocarptis cucctufu 
I n g., Sequoia couitsiae H e o r, S. Slernbergii (G o e p p.) II c o r. 
Sabalsp., Myrica angustaia S c li i m p., Myrica nm/fca sp. nov., Qucrcus 
apocynophyllum E t I, Q. bijurcatus \V a t., Q. Elaenac L) n g., Quer- 
cus sp. (2 sp.), Dryophyllum jurcinervis (Ross m.) II c c r, Ficus multi- 
nervis H e c r, Ficus sp., Cinnamomum sp., Lauriis sp., Terminalia sji.. 
Apocynophyllum helveticum H e c r, Myrthophyllum Warderi S a p.. 
Myrsine doryphora L iig., Andromeda protogac, Ung., Dalbergia cf. bella 
H e e r (onpeAeaeinin M. /],. y3iiaA3c-J],rcoyaA3c, 1948), Dryandra Schranhii 
(Sternb.) H c e r , Pimelea sp. (onpcAcaciiiic A. H. KpHniTo^ioniiMa). 
Sequoia couitsiae W o c r, Glyplostrobus parisiensis Brongn., Dryo- 
phyllum furcinervis (Ross m.) H c c r, Laurus Omalii S a p. cl M a r., 
Celastrophyllum Benedenii S a p. cl M a r., Aralia transversincrvia S a j>. 
el M a r., Andromeda protogaea U n g., Phyllites sp.^. 

ITo A. Jl. HHimiiiy, caKcayabCKan cniixa oxitociixca k caMWM BcpxaM ao- 
ACiia . 

CiiopoBo-nbiabiicBMc cnCKxpu ii3 OT.iojKcmiii caKcay.ibCKoii cbiixw iia 
rope Boc-Bnc B CcBcpHOMllpHapaabc n iia rope Kapa-CaiiAHK (Bcpxinie ropa- 

3oiiTbi), n3 c.iocB iiccqaiiiicxbixraiiii, aaaeraiomnxiiaKBapiiCBMX nccKax c 3y- 
6aMii Myliobaliis, a xaKHie iia 3anaAU0M qniiKC TepMCii-Bcc, npoxiiB cxaimini 
CaKcayabCKan, rAC Toaiga caKcay.ibCKnx taiih coAcpjKiix npocnon ycxpiin- 
HiiHa, — iiecKoabKO paanimaioxcfi no coexany 

Hnatime na nccjiCAOBaunbix ropiiaoiixoB nan6o.xee 6oraxbi nwAbAon cyo- 
xponnqecKHx pacxeiinfi c Myrlaceae (poAbi: Fe/'hoa, Mytranthes, Eucalyp- 
tus, Eugenia ii Myrtus,), Moraceac (poAu Morus ii Madura), Buxaceae, Ster- 
culiaceac, Anacardiaceae, a xanme Caclaceac (?) ( —Echinocactusi?), Rliypsales 
(?) n Opuntia sp.), Zygophyllaceae, Plumbaginaceae, Euphorbiaceae, Protea- 
ceae, Eplvedra, Artemisia, Ghenopodiaceae, CBHACXCAbCXByFoniiie o desycjiOBHOM 


^ CnacKn 4>>xopu saBHCTBOBanu ns paboxu A. J1. HHnraHa. 


HaAiiniiH nycxHuiibix accogHagiiii, Koxopbie, no aHaJioruii c iiaxoAKaMii nogoo 
uoii (j^.xopbi B Bcpxiiiix ropii30iixax onoKOBoii TOJiign b IlaBjioAapcKOM Rpuiip- 
TUuibe,no-BiiAHMOMy, pacnpocxpaiiimiicb co exoponu ItaaaxcKoro iiaropbfi u 
HBanniicb pcjiiiKxaMH bonce ApeBiiiix 

CpcAii Apeneciibix iiopog, xapaKxepnsyiomnx aeciibie accognamin xpoiiii- 
necKiix u cybxpomiqecKux iniipox, naoon.ayiox paannunue biiau Piniis, Dacrij- 
diiun, Podocarpus, Cedrus ii aP- 

Bo.xee BbicoKiie ropiiaoiixu cbiixu coAcp/KaxyHicnpiiMCCb nbiAbpbi Alnus, 
Bctula, Corylus, Myrica, Juglans, Liquidambar. lIpanAa, yqacxiie oxux poAon* 
neananuxeabiio, no ua.Tiiqnc iibnibubi coaniKaer xun cucKxpoB nepxnux ropii- 
30UTOB caKcayabCKoii cbiitu co cncKxpaMii uuHtunx ropnaoiixoB nerancKiix 
r.inii, xaK/KC coAcpHtamiix neboabinyio iipiiMCCb nbi:ibu,bi nycxuiiiibix ucepo- 
((iiixon napHAy c xnmiuiibiM komii.ickcom cyoxponiiHCCKiix aecon c ncoo.'ibmoii 
iipiiMCCLio y.\icponiio Mcaoijnuibiibi.x nopoA- npininiia xanoro c.Meiijeiiiin xniioB 
(})aoi)bi aaKaionaexcH b iipniiaAaoKiiocxn BbiACJieniibix ciicKxpon k MopcmiM 
ox.iO/KCHiinM, n Koxopux oxpa/Kaeren miio/KCCxbo paa.iii'iiibix xiiiiOB jiacxn- 
Tcai.noro noKpoita n npcAcaax oAiioii najieoreorpa^niMCCKoii 3onu. 

Ta nacxi. ciiopoBO-iiiJabAcnbixciicKxjion, Koxopan xapamcpiiayex iiccna- 
iihic accoAiiaii,nn, iiKaio'iacx n iibiabny, oiipcAcaeiiiiyio nau )ioa Gnelum, epn- 
cyrcxBiie Koxoporo iiOATBcp/itAwex cyoiponiPiecKiiii n:iu Aa>BC xpoiiii'iccKiiii 
xapaKxep pacxnxcabiiocxu. 

cDaopa cancayabCKiix oxaojKCiinii ocoGciino npKO oxpavKaex CMOinaiiiibiii run 
(jiaopbi ncpxncro'ooAcna, KorAa cpcAit aacMCiixon ApcBiioii cpcAimcMnoMopcKoii 
(iiaopiJ yam iiaqaaii iioHBanxbcn cAininmibie npiimeabubi c ccBcpa n iiaooiiao- 
naaii cme cnenii4>imecKiie iipcAcxaBnxc.in xyjiKMCiiCKoii nponiinn,nii c Rhus, 
Proleaceae, Myrlaceae ii Ephedra. 

Bbiiiie aaacraiox oxaojKCiiiiH McraiicKoii cbiixu. 

llaaeoreorpa^niH acrancKoro Mopn n llpiiapaabc nc neaAC nena, xaii nan 
oxaoiKeniin cro aacxnaiio cmuxu nocacAViomcii apoaucii. Bo bchkom cayaae 
pacii[>ocxpaiicniie neraiiCKoro Mopn 6biao aiiaqiixc.'ibHbiM ii cro oxaoaxCHiiM 
11 BiiAC xan iiaabinaeMoii qcraiicKoii cbiixu niiipoKO paciipocxpaiicHU n llpn- 
a pa a be. 

IIpcACxaBaciiu ncraiicKiic oxaoHieinin aeaeiiOBaxo-ccpuMii caoiicxuMii raii- 
iiaMii, naoxiiUMii, xouko paccaaimoBunaiomHMncn iipii BUBexpiiBaiuin, nin- 
COHOCHUMH, c npoTcaofiMii KapanacB cnAcpiixoBux KoiiKpeunii n c iiccnaiioii 
iipiicbinKOH no iianaacTOBaiiHio. epayua acraiicKiix oxaoHjeiuin b CcBcpiioM 
Rpiiapaabc ocobcmio boraxa. HcncpnuBaiomnii enneoK cc $opM, nacmixuBaio- 
muii HC OAny coxmo bhaob, npiiBCACii n Monorpaijiun A. JI. Hnuiiina (1953). 

rio noBOAy Bospaexa 'leraiicKoii cbiixu XBcpAoroMiieiiiincme iicx. Bcpiiec, 
oexaoxen iicHciioii cc iiiiwnnH rpaimua. Flo II. K. Obchkiihv (1951, 1955), 
McraiiCKan CBnxa b Typrac aaxBaxuBacx Bcpxii aouciia. llo AaimuM vhc 
A. .'1. fliiranua, oiia iiamiuacxcn c uiincncro oanrouena. BoauiiKao oxo 
paanoraacnc noxoMy, qxo ucKOXopuc biiau 4[>ayiibi neraiicKnx rann iisbccxiiu 

c .oouciia. 

ibaopncxnqecKne Aannuc yKaauBaiox iia bo.xbnioc cxoacxbo $nopM caMUx 
nepxiinx ropnaoiixoB caKcayabCKoii cbiixu h iiiisob neraiia, Koxopue, n cboio 
oncpcAb, banann k ^aopaw xaAyMCKnx cncKxpoB CcBcpnoro KaBKaaa. Ho-bh- 
AHMOMy, iiuHHine ropnaonxu unHiiiero oanrouena eme coAepniaaii ocxaxKii 
xponnqecKon $nopu, coxpanaBineHCH n nocxencuno najHiiBaBraeiicn cme b xc- 
Meimc BcerooJX^ro^eHa. OAnano Hnwimc ropnaonxH neraiicKnx rwxnii b CcBcp- 
noM IlpHapaabc, xaK ate KaK n b IlaBaoAapcKOM IlpnnpxHnibe, ywe coAcpwax 
AOBoabHO boabmoe KOJinqecxBO nuabi^bi Taxodium, Koxopbifi saxeM iicnpepuB- 
HO pasBHBacxcH B xenenne HHwnero n cpeAHero oanrouena. HaxoAKn h;© 
nbiabUH axoro poAa b caKcayjibCKnx n onoKOBHX axaowennnx cAnimniiH. 
McrancKoe Bpewa n cpeAnnS oanronen — nopa pasBnxnn Taxodium na Maxe- 
pnKC Kasaxexana. 
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BoraTue cnopoco-iiuabMeBue ciiCKipbi iia ‘jcraiicjaix rami b uii>kiiiix ru 
piisoirrax xapaKiepiisyioT (^tnopy cyoTponiiHecKyio c Diospyraceae, Sterculia- 
ceae, Myrlacoae, Anacardiaceae, Buxaceae, Muracoae, Myriceae, iiocamyio 
ciieumiai'iecKiiii ottguok oOmeii Kcepo^arniocTii, iipiicv uj,eii, iio-BiiAiniOMy, ocu- 
ooii iipoBiiumiii uaneoreiia, cymecTBODauue KOTopuii oTMmiaa L. 11. Kupo- 
BiiH (1939). B TO >Ke BpcMfi u oumoM KOMiiacKce aTuii (j[)aopBi y>KO jiAieoTOi aiia- 
aiiTcabiian iipiiMCCb yMepeinioro oaoMOiiTa. 

CpoAii iibiabBbi roaocoAiemibix oTMCHaoxcn, KaK y>Ke roBOpii.TOCb bliiiio, 
.vciiaoiuioe paSBUTiio Taxodium aff. dii;tichum^{h.) Rich.,^poAa Picea 
[Picca tasaranica), Cedrus (iiecKo.ibKO bii;i,ob) ii Goabuioo pa3iioo6pa.Tiie bhaob 
ijo;ia Pinus. B Bcpxiiiix ropiiaoiixax aeraiicKiix r.imi iiofiBaiioxcn iipiiMoci. 
YMcpoiiiio aiicxona,Tm*ix bii;i,ob ii 3 poAOH Aliius, lietula, 1 ilia, Llqiiidambar. 
Uhnus, Conjlus, Jiiglaiis, Ptcrocarya. OaiioBpeMciiHO iioiiHaimrcH iibi.ibua 
xpaBmiiicxo-Kycxapmi’iKOHaro KOMiiaoKca, \7 ko yxopHiiinoro c\ uipouiiuecbiiii 
ooaiiic. 

B MCTaiicKiix cnempax mu iipciiMymecxBeimo iia.xoaii.M iiuabuy m- 
CHoabHiix imaoB aeoeaoBUX, c:io>«HOHuaxiiux, rpuMiiiiiiiux ii rBosaii’iiiux, 
Koxopuu iiCTpe4aioTC}i u B MiioueiioBbix n b iianonciioBUX cneuxpax. Ec.iii 
cpauiinxb ([laopy MorancKiix raim CoBcpiiuro ilpiiapaabii ii llaBaoaapcKoi o 
ripimpTUuibji, xo, iiomaayii, mo>kho oxMCJXiixb Goabuiyio Hceiio^HnuocTb uim- 
apaabCKoii ([laopu. Oxo xopomo aaMCXiio no Kpnnoii iiuabuu Taxodium, lo)- 
Topan ropasao Bbipaaiixeabiico ii npyac* b cneuxpax llanaoAapcuoro llpniij)- 
TUmbH. 

B Honuo nii/KHeroonnrouena, n ennon c oHiiiBaenne.M Tcuxonii’iccKoii aen- 
Toabiiocrn n noaoce ox 3aua;uioii CnGnjnt ao Kaaaxcxana n CjicABeii Aaiiii, iii)o- 
iiToinaii noAmiTiiH. MeraiicKoc Mopo cra.io oxcxynaxb, ocboGoaub bcio xeppn- 
Topnio llpiiapaabn, uau axo nauaioAaaoci, n n llpmipTUiiibc. OAnauo ocboGo- 
AUBuinecn ox xiopn ynacTun cyiuii enic Ao.iroe npeMii Guan auom orpoMiioro 
coaononaxoBOAHoro oacceiina, oopaaoBaBincrocn n pcsyabxaxe iiocacAyi<»- 
mero .3a noAmiTUOM oiiycuainin Apaao-Typraiicuoii nnaAmiu. 

Ha xeppuTopiin Cencpiioro llpiiapaabn n cunan c cyinccxBonaniiCM .xxom 
Gacceiina coaAaancb ycaoBirn Aan nauoiiacnnn nacxbio acTyapnenux, nacxi.Ki 
pennux n AcabxoBux ocaAKOB, a aaxcM ii A-’in oopaaouannn 03cpnux boaoi - 

MOB. 

B TO OTpc3Kii reoaonmecuoro BpcMcnn, uoi Aa iioa naiinuncM iiaMcneiinn 
Gasnea opoann axii oacpiiHC boaocmm iioayiaan no3Mo;KHOCTb cocAnmi^rbcn 
c ocnoBiiuM coaoHOBaxoBOAiiuM GacceiinoM, b mix npomiKaaa cro cBOCoOpaa- 
nan ^tayna. TannM oGpasoM, nocjie yxoAa uerancuoro Mopn iia xcppiixopun 
CeBcpiioro Hpnapaabn iiaHaaoci. naKonaenue cnocoCpaanon, anxoaornnccun 
necxpoii ccpiiii coaoiioBaxoBOAnux n npccnoBOAnux ocbakob, npciiMyiucci- 
nonno neeqanux, aacBpiixoBUX, cyneeqanux n rpaBiiiinux, cnabiio omeaeanen- 
nux, c npocaoHMii raim, c oGiiabiiUMii pacxiixcabnuMii ocxaxuaMii, c /ue- 
acaiiMMii pyAaMii ooaiixoBoro xiinanc ropiiaoiixaMii nanxqaxux Hvcaeaiicxux 
nccMaiiiiKOB. 

Bcc 3 xn $an,nanbiio n anxoaormiecKH iiecxpuc caoii oxiiocnxcn k xau nasw- 
nacMoii «xypraHCKOH ccpnn» — Bncpnuc noAoGnuc oraoiKCuna Guan naiiAcnu 
B TvpraiicKoiiAcnpccciin. BxyccpiiK) ncpcupunaioT oxaoiKCinia niimiicro mho- 
nciia c Corbula helmerseni M i c h a i 1. Tauan me cepnn caocB b Typrae 
iiayMcna B. B* JlaspoBUM (1951) ii ApyrnMii iiccaeAOBaxcaHMn. B Typrae 
BCK) ccpnio Acaax iia Aoe ocnoBiiue cBnxu; iinmnioK) — nuApn^oTcpneByio 
(BuaioBaiomyio GoaaxxaMCKnc eaon) n Bcpxmoio — coocxbcumo . xypraii- 

Ho iiccacAOBaHHaM A. JI. fliiranHa (1940, 1953), JI. H. OopMoaoBoii 
(1949, 1951) H B. A. BaxpaxieeBa (1949), etpaxarpa^na n ^aopncxanecKOC 
oGocnoBaanc TypraiicKoft cepnn ocaAKOB b Ilpnapaabc npeACTananexca b cae- 
AywmcM BBAe. 
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Ben rypraiicuan cepnn Acanxen na nexbipe cbiixu (ennay BBcpx); 

A. KyxanGyaaKCKyio(JI. H. (DopMoaona) — iiepean (B. A. BaxpaMeen) 

B. MiiJiiiKxnncKyio » » — nxopan » 

B. /KaucbiuauHCKyio » » — xperba » 

r. Harpaiicuyio » » — nexnepxan >> 

B paGoxax JI. H. tDopMoaoBon (1949), B. A. Baxpa.\ic?ena (1949), a saxcM 
A. JI. Hnuinna (1953) Aocxaxomio noApoGno onneano cxpaxnrpaijiiinecuoc 
iioao/uennc cbux, nx ((lamiaabiian xapauxopncxiiua, pacnpocTpancunc n uanGo- 
aee noanuc paapeau. limue Aan cnoAnuii cxeMaxmiccunii paapes Been xyp- 
raiicuoii cepnn na ocnoBamiii paGox axiix aiixopon, c iiOMeTuoii iiyuuxoB, » bo- 
xopux aiixopoM naexonmero cooGmennn Guan ammo onncanu b 1953 r. 
ncKOxopuc oGna/uenmi ii coGpanu oGpaauu Aan cnopoBO-nuabucnux a na- 
an aoB. 

CaMan nii/unnn, KyxanGyaaucuan cniixa npoACTanacna nanuoii iiepccaan- 
naiomnxcn aaenpiixoiiux rann, raimncxux aacnpiixon n McaKoaepnii- 
exux nccuon, meaxoBaxo-cepux, Kococ.aoncxux, coAcp/Kamnx /ueaeaiiue 

^^'aiayna uyxanGyaaucKoii cniixu GoAna. llanecxau ocraxun npecnoBOAiiux 
rae rponoA, n[)eAiioao>Kiixe:ibno na poAa Volrata n oxiicumai neuiyeu occxiia. 

B uonuiiennnx mejieancxux necnannuou oGnapyiueiia Goraxan cjuiopa, oim- 

cannan B. A. BaxpaMeenuM (1949) n M. A- yamiAao-ArcGyaAse (1948). 
3Aecb onpeAO.acnu: Salix tciicra B r a u n, Populus balsamoides G o c p p, 
Juglans acuminata A. Braun, Corylus tnrgaicaV o \ v V., Alniis ms- 
tratum U n "., Alnus Feroniae Czcczolt, Qiierciis cA. (jmelinu 
A. B r a n n. Liquidambar eiiropacum A. B r a ii n, PriiniisScoltii^ II eer, 
h'eriis turgaica V znadszc (nom. msc.), Leguminosites sp., Zizyplius 
tiliacfolius Hoe r, Rhamniis Gaudinii 11 e c r, Rhamnus Gracfii 11 e e r, 
Cormis orbifera II c e r, Corylus insignis 11 e o r, Ndumbium sp., Taxo- 
dium distichum mincenvm 11 c c r, Pbragmites sp., Myrica oeiiingciisis 
H c e r, Juglans acuminata A. B r a ii n, Canja bilinica (U n g.) Kry sli I . 
Carpinus grandis L' n g., Fagus Deucalionis L’ ii g., Fagus Antipofii H c e r, 

Fagus sp. n aP- , . „ •• /iom \ 

CnopoBo-nuabnenue cncKxpw, iipnncAcnnuc A. A. ‘InrypncBon (iJoi,; 
na Mccxonaxo/KAcnnn Kyxan-Byaau (caon, noKpunaiomnc n noAcxnaaromne 
PYAonociiuc necun) xapauxepnayioxcn npcoGaaAanncM nuabnu xBonnux, 

B ocHOBiioM — pojiaPinus, npn nc3naunxcabH0MyHacxnii iiinpoKoancxBcnnux 
nopoA- TaM me A. A. Hnrypnena yiiOMiinaex o ncanamixcabnoii npiiMocn 
nuabm .1 xpan n Ephedra. 

\Bxop naexonmero cooGmennn nccaeAOBaa ccpnio oOpaagoB na Kyxau- 
GyaaKCKoii cnnxu: oGii. 8 , 1953 r., minu Hapa-CanAUK, aacBpiixoBuc rannu, 
aacBpiixu n omcacanennue aacnpiixu; oGn. o, 1953 r., minu Capu-Byaau. 
aacBpnxoBUC necun, nccnauncxuc rannu, rainmcxun iiccou n mcacancxun 
KoiiraoMcpax c oxncnaxKaMn ^aopu. IIuabucBan $.nopa, BUAcacunan b ocuob- 
noM H3 omcacanennux aacBpnxoB n aacnpnxoBon rannu KyxanGyaaKcuoii 
CBnxu B oGnamcniin na Kapa-CaiiAUKe, npeaBunmino Goraxa n iiacnnxuBaex 
AO 80 BiiAOB paaammux roaoccMCHHUx pacxciinn. 

AcHCTBiixcabiio, uau axo oxMcnacx A. A. Hnrypnena, n ciicKxpax npcoo- 
aaAaiox roaoccMcnnuc, npcACxanacnnuc n ochobhom ccm. Pinaceac, epean 
KOTopux BCxpcncHU mccxb BIIAOB Cedrus, 12 biiaob Pinus, Tsuga, Taxodium j 
Sciadopitys, Cuprcssaceae, 3 Bnaa Podocarpus, Taxus, Cycadaccae, Abies, 
2 Bnaa Picea n cAnnnnno Ephedra. 

noKpuxoccMCHHHC npHnaAncmax u ccm- Bclulaceac {Alnus, tfetula, 
Carpinus), Juglandaccac, poAaxi Ulmus, Acer, Tilia. Huabna cyGxponnnc- 
cunx BnAOB coAepjKnxcn b BCCUMa ueGoabmoM npopenxe. Ilonxn bo bccx cneux- 
pax BCxpenaioTcn npoACxaBnxcaH boabux pacxcnnH c Nelumbo, Alyriophyl- 
lum, Polamogeton. 
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[ B oomeM cneKTpH KyTaHoyjiaKCKOil cbiith pesKO oT.au^aiOTCa oi cueitipoB , 

ueraHCKoii cbuth, hto cTanoBUTca ocoSfeHiio aaMexiiuM npji conocTaBJieiiiiu 
cneiapoB h 3 paapeaa Kapa-CaunuK, r^e onu aiiaJiusiipoBajiiici) ii iia qeraucKiix 
B 113 KOHxnHeHTaafcHHX orjiO/Kemiu. ' 

0jiopa, npe^cxapaemiafi b axiix cneKxpax, iipnnaAae/Kiix k yMepeiiiioMy 
KOMnJieiicy xypraiiCKoii npoBiiimaB: A. H. Kpumxo4)OBiiqa. Hpii axoM cocxub ^ 

pacxuxejibiiocxu, uoTopbiu b xoii iiaii iinoii Mepe iiaxoAiix oxpaHtemie b ciickx- 
pax U3 KOHXimeuxaAbiiux oxaojKeHiiri, cBiiAexeAbCXByex o luiipoKOM paciipo- 
crpaiieuiin CMeinainio-mnpoKoaucxBeHHUX aecoB. 

CnncKn nyTanSyaaKCKOu (Jiaopu, cocxaBaeiiiiue no oxiienaxKaM aiicxhCB, 
aiiaqiixeabiio iioiioaiifiioxca BiiAaMii paaauqiibix roaocoMeiiiibix pacxcuiiii, 
npiicyrcxBue Koxopux cpcAii MaKpocKoniiHCCKiix ocraxKOB OTMeneiio aiiiub 
iiaxoAHa.Mii Taxodium inioceniini li e c r ii ApeBCCiuibi neii3BCCTiioro xBoii- 
noro. 

Ha Kyxau6yaaKCKoii cbutc c paSMUBOM aaaeraiox TouHOcaoncibie oxaoiBCi- 
luifl HiianKTiiiiCKoii cbiixu. OobiHiio axo naiiXMaxwe CecKapCoiiaxubio aiiaoBa- 
xue nan KopiiqueBaxo-ccpue raiiiibi c xohkiimii upocaoiiKaMii caiOAncxoro aacB- 
piixa. OxMcqoiia rmicoiiocHOCXb. B iiCKOxopux paapoaax npocaeniiiBaioxoi 
iipocaoii yraiicxbix raun nan raniincxoro 6yporo yran. B ocnoBanun cBiiru 
Macxbi ann3bi raaen n rpySoooaoMOHHoro Maxepnaaa. 

B oxaoH^cnnnx qnanKxniiCKoii cbiixu oxMeqonbi naxoAKii ynnoniiA, ocxar- 
KOB pbi6, paKOBiiH ocxpaiiOA, 3y6oB Odontasp is Qx. gr. cuspidata A g., nocxn 
Paraceratherinae gen. ident. n Schizotheriiim ci. turgaicum Boris. 

Pacxnxeabiiue ocxaxun ii3 oaiiBKOBO-aeaeiiux raiin, oGpaGoxaniibic 
A. II. HonpHOBon (1935) y cx. HoKO-Cy n ua bocxok ox nee, coAcpntax Popu- 
his mutabilis H o c r, Alims nostratum \J n g., Carpinus grandis Hn g.. 

Conjlus turgaica P o j a r k., Fagiis Antipofii H e c r, Ficus popuhua 
II c c r (?), Liquidambar curopacum A. Bran n, Juglans acuminata \. 
Braun, Corylus Macquarrii (Forbes) II e e r, Querciis Akxecvi P o- 
j ark., Fagus Deucalion’^ U n g.i. B ooanxoBUx weaeannuax nnanuxiiii- 
cKOHCBiixuna rope Kapa-CauAtJK II. B. IlaanGnituM (1904, 1906), Gu.an onpe- 
Aeaenu: Sequoia Langsdorjii ll g c r, Populus mutabilis H c e r, Carpi- 
nus grandis U n g., Corylus insignis H e e r, Fagus Antipofii II e e r, 

J uglans acuminata A. Braun, Dryandra Ungeri E t 1 ., Lizyphus tiliae- 
folius H e e r n Liquidambar curopacum A. Braun. 

Kan BiiAHO 113 npnBeACHHUX cnncnoB, $aopa unaiiKxnncKoii cbhxu no co- 
cxaBy oGnapy/Kenubix pacxuxoabHUx ocxaxKOB iioAoGna $aope KyxanGyaau- 
CKHXcaoeB. II b xon n b Apyroii cbiixc npcACxaBaena miipoKoancxBennaa anc- 
xonaAuan MC3o$nabiian $aopa c nnqxoHaioii npnMecbio xBoiinux, b AannoM 
cayqae oahhm bhaom Sequoia Langsdorfii H e c r. 

Ho npcAnoaoateimHM A. JT. Buranna, bo npcMfi ^lopMiipoBaniin uiiaiiKxnn- 
cKnx cjioes na Goabmeii qacxn CcBcpiioro Ilpnapaabn oGpaaoBaaacb oaepno- 
aaaioBnaabHaa paBimna c npoxoAHUMii oaepajin n 6oaoxa>ni, Koxopuc umo- 
an uenocxoHHHUH pentnM; KpaxKOBpeMcnnue nepnoAW nx cnoKounoro aanoa- 
licnnn npepuBaancb nepnoAaMn pasMUBa. 

Becxpoxy anioaornuecKoro cocxasa n uacxyio $a^^aabnyIO nsMenqnBOCXb 
oxaoHieiinH qnanKXHHCKon cbiixu oxMeuaiox xaniKe B. A. BaxpaMCCB n 
51. H.<I>opM 030 Ba. Asxopy, K cowaaennio, ne yAaaocb snoauc nayqiixb oxao- 
HteHiiH xypraficKOH cepnn b i^eaoM n qnanKxiiHCKon cbhxu b qacxHOCxn. OAna- 
Ko(npn KOHcyabxaHHH JI. H. OopMoaoBofi h A. JI. HnranHa)Bce wc yAa•^oc^’ 
coGpaxb Goabraoe KoaHqecxBo oGpaauoB h 3 oGnaiKCHHH qnnKa Capu-ByaaK 
(o6h. 1, 1953 r.), h 3 Geaux aaeapnioB h necKOB c MejiKnxiH oKHcaMH wcaesa 
H c npocaoHMH xeMHofi yraHCXOH tahhu h na nccnaHncxux Gypux rann c rnn- 
casiH H 3 yGaMH anya, a xaKwc na necnanncxMX caoncxux rann qnnKa Capu- 

1 Fagus orientalis L i p s q y forma fossilis P a 1 i b i n, no II. A. MqcA.iHinBHaH. 
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Byaau (oGn. 5, 1953 r.), y nOKiinyxon xpHanryaHAHOunon BuniKU, n ua rope 
Kapa-CauAMK (oGu. 7, 1953 r.), h3 caoncxux rann c npocaoHun xouKOsepun- 
CToro necKa n ii3 raiiiiu c iipocaouMH CHACpnxa a meaeancxoro KOiiraoMepaxa, 
BeuMaiouiero CBHxy. 

CiiopoBO-nuabACBUo cncKxpu, noayqeiiuue iia axnx npoG, nopaataiox iia- 
CbimeuHOCxi.io nwabAonn oGnaneM bhaob noKpuxoceMeiinux n roaoceNiennux. 
CpcAii cepnn cueKxpoB oGuano iipeoGaagaiox roaoce.Meuuue. 

OaopucxnuecKn cneitxpu quanuximcKOu cbiixu HpesBuqanuo GansKH k 
ciieuxpaM 113 KyxauGyaaKCKoii cbiixu, xau ate itait Ganaitn u no cocxany pacxn- 
xejibuocxu, 3a ncKaiouenueM xoro, uxo b cneitxpax ii3 quaiiKXuiicKOii cbiixu 
fip'ie Bupaateua iipiiMecb cyGrponnaecitiix bhaob n poAOB; Lauras, Palmae 
{Trac/iycarpusi), Myrtaceac (3 sp.), Proteaccae, Rhus, Moraceae (2 sp.), 
a xaitate ox.Me4en necitoabito Goabuiiiii nponeux nuabAu xpaBniincxux pacxe- 
iinii c Artemisia, Clienopodiaceae, Gramineae, Leguminosae n Ephedra. 
lIo-BHAUMOMy, ua paBUHuuux npocxpaucxBax Cenepuoro ripnapaabn qiiaiiit- 
xiiiiCKoro BpeMOiiu, itoxopue A. JI. flnmnu (1953) cpaBuiiBaex c conpoMeii- 
HUM aauAuia4)X0M KaMum-CaMapcitoro McatAypeubii Vpaaa n Boarn, Bce ate 
pasBiiBaancb cyxue cxeniiue nan Mcaitopocaue caBamiue accon;nan;nn. Boa- 
Moatno, Hxo xpanfiuucxuc n nycxapiinuKonue u;euo3u pacnoaaraancb no ita- 
MCiincTUM citaoiiaM ocxaxounux noaBumennocxen, caoateuiiux naaeosoii- 
cKiiMii iiopoAaMii. Bo BCHKOM cayuac, acconnaAiin oxitpuxux MecxooGnxaunn 
3 Accb, GcsycaoBiio, cymeexBOBaan. CaeAyexoxMCxnxb, qxo B. C. Kopunaona ii 
B. B. JlanpoB (1919 ), B. B. JlaapoB (1951) n P. fl. AGyaapoBa (19540) onyG- 
anitoBuan Aauuuc o naxoAitax Kcepocjjnxnou ({laopu b caoax c iinApnKoxepue- 
noii (I)aynon b TyprancKoii BnaAnue (p. >KaMau-KanHAU, n 75 km ox 
HOC. ANianreabAM n u oupare y 03. Ulnii-Tya). Saccb iiMn Guan oGnapy- 
Hteiibi; Myrica turgaica Kornilov a, Rhus turcomanica K r i s h t., 
Aralia sp.. Sassafras turgaicum Kornilova, Cinnamomum Scheuchceri 
H e e r, Lauras primigenia ii np. 

TaitiiM oGpaaoM, cyGrpounuccKne pe.anitxu noaxaBCiton Kcepo^uxnon ^ao- 
pu aonena naxoAuan ceGe yGeatnma iia xeppnxopnn Ceeepuoro Bpiiapaaba n 
Ty])rafl b onoxy iiaiiGoace nuxencuBiioro paenpoexpanenna mnpoitoancxBen- 
noii yMcpcmioii ([laopu. B lo ate npcMn oGnane nuabAu xnoniiux yitasuBaex, 
axo yqacxne nx b pacxnxeabiioM noitpoBC Guao 3naqnxc.abHUM. 

OcoGenno innpoKo Gua paenpoexpanen poA Alnus, pasananue bbau koxo- 
poro, no-niiAiiMOMy, coiiyxcxBonaan pacxnxeabnocxu Geperon 03ep. OGnane 
osepnux nan aaGoaoaeunux BOAoenon noATBcpjKAaexca snaanxcabiiUM yaa- 
cxiiOM nuabnu Myriophyllurn, Potamogeton ii Sparganium. 

KoMnaeitc nuabnu roaoccMeiniux npeAcxanacn poAaMn: Pinnsn Taxodium, 
ccM. Cupressaccae, HCCKoabKiiMii unAaMii poAon Cedrus, Tsuga, Podocarpiis, 
Picea n ceM. Cycadaccae. 

KyxaiiGyaaKCKyio ii ananKxnncKvK) cbhxu GoabrannexBo nccaeAOBaxeacn 
oxnocnx k cpcAncMy oanronciiy. 

B Konne nepnoAa ^opMupoBaniin ananKxniiciton cbhxu nponaomaa ana- 
aiixcabnan xpancrpeccnn coaonosaxoBOAnoro Gaccoiina, c itoxopuM b ananK- 
xnncKnii bck cooGmaancb npecnoBOAuue boaogmu Ilpnapaabn. B peayabxaxe 
axoro cpaBHUXcabiio ncAoaroBpcMeuHoro npoABnateunn coaoHOBaxoBOAHoro 
Gaccenna na cenep oxaontnaacb cepnn caoen xpcxbeii (B. A. BaxpaMcen) nan 
HtaKCUKauacKofi (JI. H. d)opM030Ba) cbhxu, npcAcraB-aennon necnaMn c 
npocaonun nteaeanexoro necaannKa, nnorAa c annaoaKaMn KBapnenoro 
rpaBnn n npocaoHKaMH rcayGosaxoS rannu. B oxaoHtennax axon cbhxu 
oGiiapjTKeHH ocxaxKH syGoB anya n aeaiocxH kocxhcxhx puG (inyKn h ony- 
hh). 

IlcKonaeMan ^ayna AOKaaunaex esnab, bosmohiho KpaxHonpeMennyK), 
BnyxpeHnero Gaccenna c oxKpuxuM oneanoitt. G sxhm npeMeneM A. JI. Hnmna 
CBH3biBaex nenoxopoe onycKanne ceBcpo-Bocxonnon aacxH Ilpnapaabn. 

3 TpyuH THH, Bwn. 6 
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T H (DoDMOSOBOii (1949), OTaOHCenHA JKaKCUKJlHHCKOH CBHTU 
noMHenaioJI. H.a)opM030Boii ^ „„„„ cjioeB hhjihkthhckoh 

HBJiHioTCfl HcnocpeACTBeHuuM np J ^aaaio nocjieAHea. 

K^a “enXfTrrHHa raK~ 0 Kof. cbhtu ae o.apaKTepaaoBaBU 
Bep„o« CBOTor. rypraaoKOU Cbb^^bX^ 

ror^^ua r;ro;«?r06 ~™ereaBe.ByeT o6BaB„™ o6noMO,„B.K 

— Tc^koT 

noaaMH 113 poffa (7nio II HApaMii lacxp ( MyroAiKap c l<agiis 

HsBecTiiu ocxaTKii iia ^^^^^^^^^L^^^ OuercusGmelinii A. B r a u a, 
Antipofii Heer Carpmu.granrfislJ ng-,^«^^^^^^ 

Corylus insignU H e o r ‘ «Zecn^is A. Braun. 

fagtaaTSl A.''B“raun (obW-™ «' " 

^ o^pCar^n^^ruL. BBMU » 19.3 

cKoro, 6aii3 pH6ani>ero noc. “P Q3Qga.jux ii upacaux, c apocnonMU 

maxes OHtejiesneHHUX necuoB, 6 ’ ^ cpnux raiiuncxux yqacxKoa, 

c^eMeuxHpoBaHUbIX p - ccKsmi Strobus, Abies, Betula, 

HauAeiiH ennunHiiHC nHJiaseBHe scpiia ■ Artemisia. HeCMOXpn aa 

Alnus, Carpimis, Myrica, ^henopodiaceae 3 ^ tZ Zo^ no 3 MO>Kuocxa 
TO, sxo iiaxoAim nbinbUM pacccsnun • nicTiixcabuocxii narpaiicKoro 

noaysnxb nojinoe npeACTaBaeiiiie o npcMCiui 6biaa oxnocaxcjn>- 

Boapacx sarpaiiCKOU CBUXU A. Ji. niimiiii > • nn^Mnea ua rpaanue 

BB;rBrrHr=ro:oTc= 

oeraT,™ Corbala /'"“"XB^BurBopoRB., 

npeACTaBaena qpesBHsaHuo neexpo. ® „ cepae, aacB- 

a xaKwe ranHH, aeneHOBaxo-cepMe, neexpae, “ nnubi Macxo^coAcpwax 

pHxa, necsaHHKH, nsBecxHSKH, Mcprcancxbie ramia. r.xmia lacxo 

‘^^Tx;Tb™JI. flHinHH paccMaxpiiBaex nau 

Horo 6acceflHa, pacnpocxpaHaBmcrocH b b axox 6acceHU. 

Kap,Tyry3, ApajibCK, n nejibioBax BauocoB peu, anaA - «neKonHTaiO' 

Bans noc. Aiiaciie naxoAnxea Kpynnae saxopoueMa “ /5 b„^ob), 

mnx, coAcpwamax ocxaxKn (Bcaaefla, 1948) (3 BnAa)r 

xoMTOOo6pa3Hax, xymKananKOB, 6o6poB (2 BAAa), Koniaabiix v 
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I Corylus turgaica Pojark., no II. A. MncaaHiiiBHn.iK, 


Aceratkerium aralense Boris., Aralotherium prochorovii [B o r i s, nap- 
uOKOuaxHHX (Kadapra), yxim {Anas oligocaena T ug.), sepenax Testudo 
aralensis K. b o z. h Chelonia aralis K b o z. (nepsaa — cyxonyxHaa, bxo- 
paa — MopcKaa). Jl. li. XoaaAKUM (1945) b axiix jko oraojKOanax nauAena 
ocxaxKH Aeabi^HHOB h Kiixoo6pa3HHX. 

(Paopa, iiaHACHiiaa b cBexaocepax uecHauuKax AeabxoBMx bmhocob ua 
rope /KaKCbi-KyaaK, iio oupeAeaeuaio B. A. BaxpaMoeBa, iipeACxaujieua: 
Taxodium distichum miocenum H e e r., Juglans cf. acuminata A. B r a u n, 
Quercus Nimrodii U n g. u Fagus Antipofii H e e r. 

A. A. HarypaeBoii (1951 J b rauiiax U3 cpeAHeii aacxH paspeaa ua Kaua- 
Byaane HauAeiio auaauxeabuoe uoauaecxBO uuabAbi paaauHUHX ceMeiicxB, 
poAOB a buaob: Pinus, Abies, Picea, Sciadopitus, Gramineae, Onagraceae, 
Potamogeton, Stratiotes, Corylus, Juglans, Alnus, Zelcova, Carpinus, Tilia, 
Carya, Ulmus, Acer, Castanea, Liquidambar, xuu Fagus, xun Ginkgo, xiin 
Betula, Ylex. 3xy (j^aopy A. A. Hurypaesa oxuochx k xuuHauoMy xypraii- 
CKOwy Ko.\iiiacKcy. . 

Ecau npoauaau 3 iiponaxb cocxub (Jiayubi u3 oxaomcHUu Dana iioc. ArHcue 
a coiiocxaBiixL c iJiaopucxuaecKiiMii AauumMU, noayaeuuuMn b poayabxaxe 
lisyaeinin MaiqjocivOuunocKux pacnixcabubix ocxaxKOB ii jiuabAW, xo cxaiiex 
acuo, Hxo u 3XOM cayaae ^aopncxuaecKiie AaauHe auuib aacripuio oxbg- 
aaiox' KOMuaeucy ^ayubi. IIpuBeAeuuHC cnucKii poAOB u bhaob paoxeuaii xa- 
pauxepuayiox accuue accoaimaua — iix cymecxBOBauuo noATBepwAacxca ua- 
xoAitaMu Koexeii 6o6poBbix. B xo me upcMU ocxaxKU xomskob, xyiuKaiiMUKon ii 
iiumyx roBopax o naananu do $aopc cxenuoro oacMCUxa. 

K coa{aacuiiio, Bce upodu, oxobpaniibie aBxopoM Aaa cnopoBO-nbUibucDO- 
ro aiiaauaa b ArucDC, oKaaaaucb ncnuabu,cuociiHiMii, iio aiiaaoraanHC ocaAKii 
B llaBaoAapcKOM npinipxumbe ii b Typrac coAcpmax cnopoBo-nuabiicBbie 
cnoKxpu, B KoxopMX napuAy C CAmmaiiUMii uaxoAKaMU upcAoxaBuxeaeu uiii- 
poKoaucxBCiiubix nopoA ucxpeaacxca AOBoabiio paauooSpaaiiuii KOMnacuc 
iiuabAU xpaBaiiiicxbix pacxciiuii. HaxoAKii nuabAU xpaB ii3 ccm. Chcnopodia- 
ceae, Compositae (Arler/nisia), Leguminosae, Gramineae CBiiAexcabcxByiox o 
TOM, nxo B apaabCKOc BpcMa iiMeancb 6oabinHC oxKpHXbic MecxooOiixauiin c 
pacxuxeabHOCXbK), 6aii3Kou k coBpeMeiiHbiM cyxocxenan npiiapaaba, rjio, 
iio-BHAHMOMy, II ceaiiaucb xiinunnue cxeniibie rpuayiiu. 

Boapacx apaabCKoii cBuxu, coAepmameu ^ayuy, aiiaaoniqiiyio Kopuyae- 
wMvi caoaM uiimiiero Miion,cua CeBepiioro KaBKaaa, HU/KueMnoAeiiOByio qiaynj 
MacKounxaiomHX ii saaeraiomeii cxpaxurpa^naccKH Bume BcpxHeoanrone- 
noBOU qarpaiicKou cbhxh (aKBiixaHCHiiH apyc), A. JI. fluraHii canxacx Hamiie- 

MIIOACHOBblM. 

TaKHM o6pa30M, npu 6eraoM o63opc aaaeoreuoBux h oxaacxn HCOTeuoBbix 
oxaoHtcunu CcBcpuoro llpiiapaafaa (b ocuobiiom no AaaiiUM A. JI. HHanina) 
Mbi npaxoAHM K BHBOAy, *1X0 cxpaxnrpa^iiuecKoe iioaomeune xpex cbbx Mop- 
cKoro naaeoreaa yBasHBaexca c noaomeaneM cbht MopcKoro naaeorena llas- 
aoAapcKoro npnnpxbimba. 

UaHHHe cnopoBO-iiHabAeBoro aHaanaa (b ocoGeniiocxH axo xoporao Bupa- 
meiio B cneKxpax h 3 oSuaHteHua ua rope TepweH-Bec) uoAtBepmAaioT, axo 
cncKxpu caucayabCKOH cbhxh oxanaaioicH ox cneuxpoB aerancKOH cbhxh co- 

CXaBOM HOKpHXOCeMeHHHX H roaOCCMeHHHX. npH 3T0M HHWHHC rOpHBOHXH 
aerancKHX oxaomeHnfi coAepmax npHxiecb nnabiiH aoneHOBHx Kcepo^nxoB, 
a nepxHHe ropHSOHXH caKcayabCKHx oxaoweHHH — npHMecb yMcpeHHOW 
dwiopH. OAHaKO o6mnH xapaKxep ^aop aeraacKofi h caKcayabCKOH cbht 
paaaiiaeH. CneKxpn caKcaynbCKHX oxaoweHHfi npHEBAaewax AeamtOM k ^opo 
cyexponnaecKOH nan xpoimaecKOH, Kcepo^maoi, aeraHCKBe we cneKxpH — 
THunaHHe oaHroneHOBHe, cy6TpoimaecKHe c np^ecbio yweperanx aaeMen- 
TOB, noAo6HHe cneinpaif xaAywcKHx oraomennH HHWHero ManKona tfisep- 
Horo KaBKasa. 


3* 
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TyPrAflCKA/I HH3MEHH0CTb| 

„MX KOBT„,.eHTan.uux u ‘“P““ ™ ro™on..,ccKaa 

SpLTyprMTeraeftiDMosVaOM cDnsana n c npiwpramoKou 

LSeroo“i— 

LwTaLxcKorriaro UIupoKO paaBviTue 0 T;io>K 0 iniH MopcKoro o;mro- 

Saim7BrB?Z»rcn"upT^ 

paatio I? VoarapTy, a Taijme k nanno«apcKOMy npmipTunibio ii .)aiiawioa 

no'DOcyoBiioMy6opTy Typraucucii onasnuH (a paapcaax no p. Amyraciuj 
niTxonnT MeaiMBomiuo (tiamm 3T0U CDiiTU. BoapaCT nx B. B- JlanpoB h 
E. nl'BonnOBO « H. It. Obobkhii onpc;ic.anroT nan nopxiiiiii Douoii — ini/Kiiii 

Btophm a.aOMCUTOx, TpeT.„nux or.-.o,aouau B. B. 
naaMiiacMUC .capbliiiiCKno c.aoii. (no MCCTOuaxonisoni.B iw 
no npanoMy Copcry p. Ciopcuu), npe«CTaD.nennL.o ro;.yuOBaTO-3C.iouwMU n.ioT 

iibiMit r-nunaMii MomuocTbio ot 6 no 40 m. ^ nrtx.™„n itu r iiiiiu 

C-ion arn aaacraioT iia xierancmix raimax oca paaMMBa. „ 

aarancoBauM u aaconciiH- Oayua capbiiniCKnx cnoca - 
KpyniiHX MacKonuTaiomnx ii miiTKii BaacMUHX ^epcnax. 
nciimo B. C. KopimaoBoii) - Phragmiles oemngensis, Poacilcs 
Populus balsamoides, Ptcrocarya Li- 

ingliefeldii, Paliiirus sp., Zizyphus liliacfohus, Rhus turcomanica, Li 

^“^Bo'^paci capbinHCKnx cnocB B.B. JlanpoB cnuxacT cpcAucoanrouciioBHM^ 
rciicanc nx - --larymiuc 0 Tji 0 H<cuiia MC.xciomcro ncrancKoro Mopa, CTpaTH 
rpr^iaecKOC noaoLuue - ornoHXOBna, npOMOKyTOBBHO MC-^ny 

MOpcKBMn n BHracncHtamiiMii KOiiTiincHTajibnwMH oTjiowcunaMU. ‘ 
pornonycKaoT, nxo axa oxnomenna Moryx ^.opMupoBaxbca oniioapcMcnuo 
c KOHxmienxaabHHMn, b aaBiiCHMOCxa ox nx cxoax 

Ha paaMWxou noBcpxuocxn acrancunx rann nan na _ 

aaaeraex xoama KOHXHHCHxaawitix oxpXoxKeHHii, KoxopHC ^ _ P aii- 
anx na nse cepnn caocB; nnatiine — nnnpnKoxepncBWc, Bepxnne yp 

""““HHnpHKOxepneBMC caon, nan CBnxa, npencxaBacnti 

DHMH nan roay6MMn rannaMn c KocxaMn HHffpnKOxepna. nepcx n 

?rHH B ropnaLx caoncxBix anaoBaxo^cpNx raiin c npocaoaMH yraa (6o 

aaxxaMCKne caon). ^ /-««« Tvnraft 6i>iaH 

B HiDKHHx caonx HHnpnKoxepncBOH cbhxh no pene Gapti Typra 

o6HapyjKeHM ocxatKa HHnpnKoxepna. wceno- 

Onopa HHnpHKOxepneBon cbhxh npencxaBaena h 

AirabHan fH^aMan-KaannH; onpeneaena B. C. KopHnaoBOH (KopnHa 
^aBpoB , 1 ^ 9)1 Myrica turgaica, Laarns hydrophylla, Rhus turcomanica, 
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lia sp.; 6) Meso^nabnaa (Byraucxo-KaoanHOBUxcaoHx) c Taxodium, Alnus, 
Nyssa, Liquidambar, Phragmiles. 

G oTJiojKeunnMH, BMcmaiomuMH Mcao^nabnyK) $aopy, CBHsanH npocaon 
6yporo yran n ooanxoBux Gypux nxeaeaunKOB. Boapacx cbiixu — cpenuiin 
oanropen. 

HiiApHKOxepneBan cBiixa Bciony no BocxonnoMy Dopxy iypraucitoro upo- 
ruGa nepcKpHBaoxcH oxaoHxeinifiMii iiecHaHO-ranuncxon CBnxu c peaiaiM ue- 
paBuoMcpiibiM pasMUBOM, Koxopuii MCCxaMii nonxn no ociiODaiinn yiinnxoHtacx 
HiinpnKOxepneByio CBiixy. B ociiOBaiiHnaxoonuoxnriuuecBexaueuoponu, xon- 
Kocaoncxbie, nccnauncxbie, naoxo copxiipoBaiiHbie, niiorna c auuaaMU /KCJic- 
ancxbix iicenaiiiiKOB. Bbimc aaaeraiox ucaciiocaoucTue acjicaouaxo-cepuc luni 
necxpbie raiiiiu. lloponw axoii cbiixu, nan oxMcnaex B. B. JlaapoB, cuabiio 

BUmCJIOMCllU. 

B aacBpiixax n nccnaiiiiKax xypraiicixoii cbiixu aannciia mupoKoaacxBoa- 
aaa diaoua, juinicaaaa cyorpoiaiaccKiix Kcepo([)uxoB. 

riccaaao-rauaacxyio cBiixy B. B. JlaBpoB uapaaacjiaayer c HcrBcpTon 
cBiixoii Koaxuacaxaabiiux oxaoKCuaii: llpaapaabn n Boapacx ce oxaocux k 
B cnxaCMV oaaronoay. 

Han accnaao-rpaBamioii CBUxoii B. B. JIaBpoB Buneancx emo onny CBiixy 
Koaxiiucuraabiiux oxaojKcmiii, xait uaauBacMyio coaeaocayio, Bbipaaieanyio 
BcacauMM raaaaMii c npyaaMii raiica a MapraimoBUMii CcooBiiauMa concp>Ka- 

lavio (iiayiiY, Gjiuanyio k apaabCKoii cbuxc b CcncpaoM llpaapaabc (ooopoBUc, 
Accrathcrium deperti n np-)- B. B. JIaBpon napaaaeauayex cboio coaeiiocayio 
CBIIXY c apaabCKoii CBiixoii b CcBcpaoM HpaapaabC. 

BbiiaccoacaocaoiicBuxu B. B. Jlaopoa Buneaaex CBUxy xypMC, aoxopaa 
apcncxaBJiciia acaacoacuaUMii raiuiaMn; BCxpeHacxca oiia ae “ 

concpntux Kocxn Miohippus sp., Hypohippus {A?ichithermm‘>), Yctitherium 
cf. hiDimrionumJihinoccrotoidea, Testudinidac. B. G. bornauoB, auxop oupc- 
neacaaii, oxiiocax axy cBuxy k cpcnncMy Maoneay. BiicnaBiio Buuicnuien pa- 
Coxc P >1- AGyaapoBoii (1954i), nocBumenaon ^laopc Konxnaeuxaabiiux ox- 
nojKcanii Typran, oGocaoBUBaexca paancacuno nnnpuKOxcpncBoii cbuxu iia 
xnn caMOcxonxcabnuc iioncBiixu, Koiopue cnnay BBcpx caenyiox b xanoM iio- 
panKc: apncxuaoxepncBan, nanpnKOXcpncBafl n GoaaxxaMcnafl. 

Boapacx npncxauoxcpaeBoii cbiixu onponeanexcn nan Bcpxii uantucro— 
anau cpcnncro oanroneiia, iiunpnKOxepneBon cbiixu — cpcnmni oaiiro- 
iica, 6oaaxxaMCKiix caocB — Kan Bcpxn cpcnncro oanroneiia. 

B aanaioncHnc ueoCxonnMO oxMCxnxb, nxo MiioroHncacnHue ncxanbuu 
iiccacnonaiinn Mopcnnx n KoiixHueuxaabiiux oxaoHieunn GcBcpnoro llpna- 
pajibn, liana onapcKoro HpnnpxunibH n Typran uona iic iipiiBcan iiccaenona- 
Tcacii i; oumcMy miichhio oxiiociixcjibiio cniixpoiinaannn nuncacniiux cbht 
B KamnoM na arnx panonoB. Memny tcm iiaKonaciiiiun Maxcpnaa yiKC nocxa- 
roMcii, Mxo6bi 0X0 cneaaxb. Hona ;hc, na ocnoBaiinn naaontcnnoro Maxcpnaaa, 
na xeppnxopnnx GcBcpiioro Hpnapaabn, HanaonapcKoro Hpnnpxuinbn n l\p- 
ran nbineanioTCH caenyiomne oxaomcunn: T'x-.xrao 

a) MoncKiic B HpimpTHinbe, npn6pcH<HOMOpcKnc n Mopcmic b lyprae 
II MopcKiic n Hpnapaabc oraoHicnim cpcnncro n sepxiicro ooncna c xponnne- 
cKoii Kccpodniabiion ^aopoii HoaxaBCKon npoBinmnn (b nomiMannn 
\ H KpnratodioBnqa), no nMcromcii cBOCo6pa3Hun oCanit, npnGaiDKaromnii 
oxy 4)aopy k .j^aopc TypiiMCnCKOU npoBnnnnii (b nonnMaiinn E. 11. Kopo- 

MopcKiic otaoHicnna nniKnero oanroncHa (no Miiennio iicKOXopux 
nccjicnoBaTCJicii, BcpxneoonenoBue - nniKHeoanroneHOBue^ xan 
Maa ncrancKaa cBHxa, c Goraxou nuabncBon ^jiopon, no c ^Ahoh ^aynon b 
npHHpxunibe, c eoraxofi ^aynofi, ho c 6oaee 6enHOH $jiopoH b Upnapaabe h 
c LffHUMH H ij^opoH H $ayH 0 H B Typrac. OxaonteHHH axn -^HTonoime- 
CKH H naaeoHTOJiorHHecKH npcKpacHO conocxaBJimoxcH- <I)nopa nerana 
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cveTPOBUHecKai., c npEMPCMO yMepaimoS b bopxbb:. ropBSOHTax, xapaK- 
Tepuayjoman KmMai 6oJiee ®'’*“®®2qlrMLor?MopH(amea4pbU!CKaa cBBTa 

%)bTBO«eEBB MeJiKOBOSHiax $aBBi BeraECKoro MOpfl ^ m J^„„„„,aEBBHe 

O. C. BHnoBa)-3aMKByTUX oupa aeinuax IlaaEOBap- 

orao*eBBa - B^Baa B BTopa ^ ^ mapBKOTopaenaa bbb- 

cKoro ripnapTumbH, YanaKTeouaviomeH cpaBHHTCJiwio yMepen- 

TH) noBCoay e oaaroaoaa. JlacTO- 

„tiBKanMaTaTeMnepaiypu6oace^aB^ „aB6oaeo mapoao apoacTaB- 

naAHHH KOMHJieKC miipoK CMeuflCTCH KOMnjiGKCOM c npimecbio 6ojib- 

neHiiHfi B Kc’ od)HTOB. KycTapHHKOBbie u TpaBBimcTue 

nioro qncjia cySxponfl igckhx kc p (p ua6jiio»acTcn b cneKxpax 

Kcepo^ttXH BpeMOHaMB naH b 6ojiaxTaMCKiix cnofix na- 

Bxopoii rac^ naa bo Bxopoii cBaxe npaapxurai.fl. OnopH 

ApaKOxepaoBoa cBaxH B Typ ’^BoaHMMa a cepeH<KOABexHBiMU pacxeaaflMa. 

iiepBOU a Bxopoa CBax oora nnaanaa cpeAaeoJiaroAcaoBUM. 

Boopacx CBHT BCGMH K nGpxHGonaroACiionbiM aaa ox- 

OxaoH<eHan, c'^og^^ 

iiocamaGCH K BGpxaaM ropaao P ripaapxumbH — naoxo oxapaa- 

:,„,f rprB;rr,r=^^^^^ — 

B pcayabxaxe rny6oKnx P^^mheo?’ naroobn a b TypraG- Onopa othx 
B MyroAJKapax a no no cocxaSy, oxpawaromaa paananauG 

oxnowGHaayMcpGHHaa, P®^^P^^ ^anoB MGCxoo6axaiiaii, BGaaaa uo- 
xanH pacxaxeabHOCxa. « eZ* HpaapxKiaibC axo aGXBGpxaa 

Topwx oxaaraaacb ocaAKB.^ B IlaBaoA p P P _ qarpaacKan caaxa 

cbU K. B. A'’B„xpaMCCBi, b Typras^ 

Jl. H. <D0pM030B0B, BAH HGXBGpXaH CBBTd I 

TvpraacKan csaxa B. B. Cnrhula helmersmi a c oGanbuoa ^ay- 

c) OxAomGnaa apaabCKoa cbbxh neoKOB a cyneccii c muKHCMaoHC- 

Boii MACKonaxaiomax b BpaapaAba, ’ o HpaapTbinibG; ona cAa6o 

iayEoii «''r”"-Tr„B«njB mcMTvpraE^^^^ CoraTH ^.ayuoii. 

"‘^’°Hr3x"oM?no-BHAnMOMy, Moamo aaKoaaaxb 

reoAoran h naAcorGorpaiaa nnaanaAbH npanpTwniba a Typ- 

rACAOBanafi- 



II K HCTOPHH ®aOPW H PACTHTEJIbHOCTH KA3AXCTAHA 
B TPETHHHOE BPEMH 

“ =r^== 

TO(l)OBaH B CBoax paSoxax 1 x q BBOAionaa pacxaxcabnoro no- 

■'porSo no ECKOBaoMUM ocxaxKaM Kaaax- 

BEraparypc, BOCBBUieuEo™^^^ 

BOMiioro mapa BOoGme “ PP"^°P“ ^nxcn nsyacuaa paaniixan toaocgmoh- 

» CcBOpHOro KaaaxcTaBa B rpoTnanUE 

“To"c„OBEOMBOBCCXpa60X^ c„— ^ 

caiomiixcB HCTopnii P““"™ fraiwtnoimn coDpciicmiux nycTUiiuMX $nop 
SlI^BcrAr':; CaSaa paaB,.,,;. >KO $.nopM ro.aocoMCnnax BuEMaEBH 

““ IK™„MOMy, 3X0 npoacxoEEX BC„o 

nopiiiax, oBuBiioHCTopEnpaaBiiTHB^ P apoaaoB coBpcaeu- 

Biiuunii bee oOnacTE ^ pacTETo-iiiiocTn otoii npoBHE- 

llUX E peBBKTOBUX BIWOB, ' nMTUTCni.llOCTb 6o.-lbIBCK laCTB 

be oenacTE. Kab SBom.oro Ilpnapa-ibB, b ooo- 

paniiEBEoro u McnKOcononHoro . ‘ amopoM, coBcpmeiiHO jih- 

CieBuocin tcx paiioEOB, aa niK,™-.e«nBb. 

niciia yiacTEB (Tnaa Boposoro) 

cnopaAnAGCKB paaSpocaHUM P , Bo-bxopmx, ncxopaa ^Aopu, cc mh- 

HAB uoAyKycxapimHKOB poAa 

rpanaoHHHe nyxa h cppnxopna wg CGBGpaoro Kaaaxcxana h 

MHM paCTBTGAbHKM OCXaTKaM^ nmilOCXbK) oxcyxcxByioT MaKpOCKOnnHCCKHe 

CGBcpaoro ripnapaAba * cocxoannn. Bee 6oraxue ^AopacxHHe- 

ociaTKB KCEPCCCEB, SaficaEa n CoBopeoro 

CKHC iiaxoAKH na xeppnxopna ^P- incxoBvio *Aopy mnpoKOAHCXBeH- 

npoapaAba b ochobhom ‘b nepaoA paaBHian KoxopHX 6 ha 


TiT-TTiKneBue cneKTOH hhjkhhx h sepxHHX ropHSoiiTOB 
naaeS nTTa“THerBa "3o6BayK,T BHaBUOu roaocoM.u„B.x caMHX pa3- 
H 006 pa 3 HHX CGMeUCTB, tjTO ^bIab^a B MOpCKHC OTaOJKeillia 

MoH^ex BoaiiuKByTB ,,3yBacMoii Tcpiarropua. Ho oto 

saueceiia n ne ^to, KpoMC nb^ Pinaceae ii Podo- 

upcAnoaomeiiiie oxiidAaeT n ^ ’ ^nnux hmciot iiBiamy c BOsaymHUMU mcui- 
oa%aceae, 

Kawn, B cncKxpax npn y. Cycadaceae, iie iiMCiomux BOBAym- 

Taxaceae, eoCciilio oGil-itiia iiu-ima ronocaMOiiuMX iiMCiiuo 

jiHX MeniKOB. KpoMO xoro, Kaaaxcxaiia, x. c. b xcx ciickx- 

H cneKxpax cncmiaAiiaiipoBanbi, BCMMopcKiio, ii or pa- 

pax, KOXOPHC pacxuxeJibUOCxB. npcAiio:iojKcuiie o bosmojklio- 

•diaiox He xoJiBKO (3^jiop>, i 1 ^ ^ noxoMV 'ixo ui.iHbu,a roAOCCMCiiiibix 

CTI. MaccOBOro a^m.o MaoOnnyiomnx m.iai.uoii nOKpLlTocc- 

iKTpaaaclcn n ciiouTpax. P ■ cnCKxpax, xapaKicpiiayiomax nociiou 

mghhux ApCBCCHUX pacxciimi, 

THII pacxiixcAbHOcxu. rn’inccMCnubix HC ecxb poay.xbxax Aajibiicro 

CAeAOBaxonbHO,o6HAnc u oxKpuxix Jxcnnx x„„a na- 

aaiioca, noAodiioro saiiocj • pg^oceMeiiubie b ciieKxpax ns Ccncpiioro 
aaxcxaiiCKoro mcakocohomh '* • n Taioue in Typran n SaiiaAnoi'i Cn- 

Kaaaxcxaiia » ' ni’ncxonbcxByiouicc o lunpoKOM pacni.o- 

Riipn — HBAemio saKOiioM p naTicoreiionoit, a oxnacxn u b hcohmso- 

cxpaiiennii ronocoMCiinbix CesyciioBiio, npoACxaiinncx 6o;ibiiioii 

ra“rrnr.;;\rnr>B"rr^^^^ „3y.,e„..a ,,.0- 

''"7-'™r™r:."»npoacxaBaaxB,,^ 



xVaiiaxcKoii n lora EBpoiiciicKoit Momi Tcxiic oxAcniinn coBcpiiwc wa- 

B naAeorcHC, KorAa boabi x? .gpo oKcaiia AO UcHxpaJibHOU Amc- 

xepHKH ox WJKHHX B npcAOJiax „ y. (ripiiKacnniicKan iiinMCiiHOCXb, 

pnim, xeppnxopnn CKHaA^axan cxpaua), Typ- 

qacxb3anaAHO-Cn6npcKOiinn3M na’j.-TTana (PonoAnan cxcnb), upoMe Ka- 

;£".”SS"^ 

mcii Kaaaxcicoc iiaropbc. ^.^T-m-o^bnooxn Kaaaxcxaiia, mw AonHuiM iiMexb 
TaimM o6pa30M, roBopii o ' c BOCXOBUMMn, asnaxcuuM n 

B BHAy cymy J^pcBuenKnprnsiin, nMCBmyio MvroAHnpBi, cBnaaiiiiuc 

anrapcKHM, neiixpaMn iicKoxopHC hccacao- 

c EBponeiicKHM JJgorciioBoro Mopn n3o6nJioBaA apxiine- 

naxcAH, KaaaxcxaiicKnu pacxnxcabnocxn n Koxopbie 

.-laraMH ocxpoBOB, no KOXopuM P^ b Mopcmix oxHOWennnx. 

oxBacxn cnyH<nnn c Mcaonon hc aa- 

KnprnsHH cme b Apeniinc npcMcna cj inei , ^axcpnKC pasBU- 

AnBanacb MopcM, cACAOBaxeAbHO, P® „ ^ pbjih hmciot saccb ro- 

Banacb n3AaBHa, n pacxirrcAbnbic v4tkob cymn, koto- 

pa3AO 6oAec rAy6oKne P o6pa30M, ^.Aopa KHpraann 

5--=i=S"&==-=«^ 
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Sequoia Couttsiae h Sequoia ® ^ KOMnneKC bxo- 

Topua yJKC aah 6oAee yMepeuaux a xaKH^e 

Ahx HeKoxopHcnpeACxaBHxeAii com 

6 nJibmoe P<erts, Woodwardia, Osmunda,^ Anei- 

Chrysodium, Gleichenia, Arfi .gcKaa chjiopa Bce uoabaie a oojibaie 

mm, Lygodiuvi, Marratia. J^Pg“j,,^gjj„jg k BOCxoaabiM rpaaauuM ee pac- 

cxii'iecKua oujiaa. 3 xo n^iLia Gbiaa uaraaacKaa il)aopa (BcpxaeMc- 

HpoxoTanoM axon Jicciiou ‘ 1 >-'^°P ‘ ^ d)ioobi A. 11 . Ki)aiaxo(l)Oiai'i cauraa 

noBaa). XapauxopauMU g,™ iJjaxaBCKoa irAo\)o), Sequoia Langs- 

Ginkgo (xaK aaa oxox POA oxcyxcrByoi u inaxaB^ 

dorjii, Taxodium distichwn, ns’/^cfocaVya, Zelcova. B oaarouciie, 

Cakanea, Populus, IdZmaf a aa aaauA - ;^o Apaab- 

B BaiicaacKOii KoxaoBaae a aa ^ vMcpcaaan aacxoaaAuaa accaaa 

.ep,„i,„x„.xB,,. 

Kopocaux caBaaa. ,,o..-x v ij IWabiha (19Vi), M- M- H.uania (lO:^ 

PaGoxbi 11. bopuiona (lobO- „ /uy/'a ij M KpuaUMiniinnKOBa (192.)), 

1937, 1943 a ap-), E- lb bopoimaa 0 j, jjg^g,,^^ (1927) a 

B. H. MaaccBa [g ^ Aj Maicpaaa, aosBoaniommi iipocacAuxb ucxo- 

MHoriix Apynix Aaiox o^^om iia Maxcpna , Kaaaxcxaua, apaacM Goal- 

pUM^lOpMUpOBaUBB^WOp Cirai BK AMB g BO ^000, BplIBOBBT 

s"“u::r 

^°HcTopBBccKO« rcorpa^ttin ^ iiraKiicn.xBWT b pac- 

M. M. lUBBBa napBCOBa«HyK> A. H. KpBB.- 

nB4,poB«BaK>TCXCMypa3BBTBBTpo™ a'oe.iacTBX, OBpy.KaDn,BX 

rp!~p"?rorr 

3 . 4 «obxu .neCBOB ^xopu B KCopo- 

(^(HAbHWC ^opMa^^^ nycTMUb ^^°gpiioAa ApcBHaa cpcAnseMao- 

^ B xeBcanc Bxopoii 

MopcKaa 4>A0pa npnnuAa ^ ^^^g ga^aa cpcAnseMHOMOpcKaa ^aopa 

«rHHKro». Ho bcch Bcpoa a ’ caBaimoro n nycxHiiaoro AanAma^i- 

nocjiywnAa ocia^oii npn ^’ZFnn^nxnnnYCXHnuofi^nopuroBopnT A.H. Kpn- 
ta Kaaaxcxana. O paniicM h;c pa^BnxM Aann cme b nananc xpexim- 

.nxo^Bnn (19360, nvcSume .-lanAma^xH, Koxopbie yaKoii 

Horo nepnoAa Gbiwxn P ^pg^on n xypraiicKon ^Aop. 

Bonocon pasAeanan nT (SBepnoMV Hpnapaabio n naBAOAapcKOMV 

poBO-nHAbueBUX aHaaasoB no l^BepnoM^, I npoHCxojKAenne ny- 

IIpBBpTHBII.10 TSKWe ^ “inB^HWaCTCB BBXOJKaMH BHBBBM 

CTHHHHX B caBaHHM Pnhedta h Welwitschia b aoaenoBHX, onn- 

ZyBophyllaceae, Chenopodiaceae, Ephedra h we«e. 
roSam » mhobbbobik oraoBieHBax. 



nosHaHHH cocxaBa n 

cno?oBO-nH;iBneBoro hoboh tomkb apeHHH cocTae aecHBix 

HOBHHMaxepHan, eCae jincTOna^HBie aeca o^H^o^eHa b 

(]^opMa^HU naJieorena. anaJiHsa, 6tuiH cweinaHHHMH xbouho- 

KasaxcTane, no “ “ g^TaimH c sHCOKnMH oTMOTKaMH naff ypoBnen 

fflapoKOJincTBeHHHMH, a 3ieca, Koxopue hmojih ranpoKoe 

Mopn, “°'®?^“**°^J7Ka3axc?aHe npnapanBe n na MyroAwapax, bo bchkom 

pacnpocxpaHenne ® ® olmen apnffnsaBHH KnnMaxa n ycnnnB- 

Tc^^rann nonynycxHHHHM acco^^a^HaM. 



III. 3HAHEHHE IlWJlbUbl 

nUfl XAPAKTEPHCTHKH nAJlEOJIAHAlUAcDTA IIAJIEOTEHA 

A.im WAU othacth heopeha 


Pa6ox, o’leiiB Majio. 

MoT^oaornnecKHe K^ce^rSceL^!" P^docT^^^^^ 

:,oceMeHHHX, n xaoaK^ ^to onn, nOH<aayii, aerae 

11 oxnacxn Taxodiaceae, uac „oKne-an6o na npeacxaBnxcaeii noupuxo- 

„a o6i.apj)KC..o 6oal.moe ™‘’®; ™"'Sini.c?i>e cboom ywc iicoaHOKpaT.io 
iipHuaAacaaiuiiix P ’ _„„x*pa3anaiiux paiiouoB CCCP n aa p>- 

oTMcnaancb b xpcinaiiux o ' ' ‘ pa6ox no cnopoBO-nuabneBOMy ana- 

6e>K0M. K coataaeunio, b So^^mnncx p^^ onpcacaflancb oomhuo xoatKo 
.may Tpern-raux “7"“=*"”^ " ” " nb,iux cnvianx wuaaiici. biiotiinc iio- 
TO po»a nan cOMCncTna. .Inmi. » b„^oboc iianBaunc npnaanaaoci. 

anannn, no npn btom „ ^BncTnnTOnnnocTn K paaann- 

paaiiMMn OBTopann nHni.no, 7" X„ DcncncTnnc orpaunnen- 

„„M CHcmiatnnoCKnM ‘=f “™,cin roSonornn nHnmu conpOMonUHX pa- 

nocTii naranx ananmi n coCTaBnonnn onncaToni.non na- 

cTcnnn. TannMn Lanntcnnno 6oni.mc, non, cna.KOM, 

<iTii iiacxonmen paooxH, no bcc Hxi 

10—15 aex iiaaaA. aannonunc roau iioaBiiancb P«5?I“ 

J^ocxaxoHiio JojO 1952), Jl- A- KynpnHuoBOU (l94o), 

M X. Mouocaou-CMoannou (1949, IJoW, ^ 1954), E. A- 3aKaxnucKon 

3 n. PyeonnHon (1952), A. H. B- 3ayep n pa6oxa 

(1953). HaKOHOA, b 1954 r. "P BbiraJin paooxH 3pATMana (Erdt- 

M. C. fflxana. 3a pydewoM b axox «ep ^pyrux, nocBumemiux 

man, 1943. 1947, 1952), Cen.xnura(^^^^^ ^ OonbmimcxBe 

Mopionornn naabiiH hhuc atnBjm P nbinbnw noKpuxoceMCHiiHX, 

“e^.ncaeHHHX pa6oT ncKonaeMon 

B VpaBHBxeabHHH ^^^^^00x30x0^ mienb orpanimeHHHM. 

DHJibnH ronoccMeHHHX pacxeuH g ® ^qg b Koxopofi oua npeffnaraex 

B 1952 r. BHmna pa6oxa H- A. bon^Bnrn cHa6weHHHX B03«ym- 

uoByio KnaccH^BKamno ^^'’^aoficKHX oxnoawHHH KaaaxcTana. 

hhmh McmKaMH,^ ®*^®*^ TaMwe?aHaKpaTKaHxapaKTepHCTHKaMop$^ 
CH6apiiHPyccKOHnnax$opjm.T^>^» P^ rcHexOTecKofi nocncAOBaxenb- 

.lonmecKHxpwoBHxnnoi^n^Bi^ HaMeneMH cxpocHHH 

hocth. H. a- n^neoJn ao Bepxnero >mna n 

nHJtbUpBMX aepen xbohhux ot Bepxne ^ 


Sr"o3« "TyieH J cpyKTypuu. 3.0MeuTOB • 

uujibm.! rojioeeMeHHUX. 3avep, uocBnmeuiiaH auaBeiuiio 

B 1954 r. pac,;.euen«i. 

iiCKOuaeiiHi BuaoB poaa Cedr « iiniiDoiliT aaiinuo o cTpoomm nujitHU 
KaaTnaeuTa^Buix ,to Mop^onoraac 

cOEpesiejinbix aiiftoa pofla .nnanuu c MODtbojiorii’ieCKiiMn npiiaitauaMii 

paaTCiiuH a „x mupoTiioc 11 acpTUKaabi.oo pac- 

aoB nuntBU poA*^ Ctdrus up , rj g Sayep VAaJioch ycTaiioBirrb, 

apocrpaucunc a MOacaoncKax » L !!\'po'.ac poj com. Pina- 

;:r?a^=z:;;o;ap;aa.^ 
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Cedms cacsycT cimaTb Bcpxi.oTpoTU'iiioc npoatn. „c„„nac- 

LrxTrEcx'“^Sp“;:crrL 

•ITO ucKonacMMC ^P^i^S'oTa B B. Saycp jiBJincTCH, novKaayii, 

b-oHTunciiTaafauux oTacAxenim- Baoo „cKonaeMoii uuabuu, tbk u 

o6pa3AOM KaK Mop(i)oaoru‘iocHiix oinicaH A ^ cuopoBO-iiwnbUCBoro 

iicTopuKO-^aopiiCTUBCCKoro nacnDOCTpaiicHiin roaoccMCiuiwx b 

auaausa. liamii iiaCaioAeinia ° a i-aiinosoc, cctcctbcuho, 

naBaoAapcKOMnpiiiipTwrabeuCcBepuo. p p^.^ oSbcktom 

ne npcTCHAyioT iia cxoab qnrao^pnsanqnux bhaob iiuabUbi roaocc- 

BBancTcn ne oahh poA, a 6oabmoc nn ceMciicTB. Vatc oaho iic- 

MeiiHbix, ^p^naA-^e•/KaI^^x K 6oabnioM> r^v6oriiii aiiaaus ucTopiin uc- 

KaWBaCT BO 3 M 0 Ha, 0 CTb B KpaTKOU paOOTC 

aoro KaaccapacTciniii,xoTH 6 h (bTOpncLiccKoro noAXOAa 

nan paGexa HBaacxcH oAnou iia iiepBUX n •maLisv « atiim cumum — 

K ucxoaKOBaHiiio AaniiHX no ‘ : ‘ cTpaxnrpa(l)nnecKou 

navniioro oGocnoBainm MexoAa ncuoabaoBaniia i.x A-in CTP« 1 

np„ ,X0M aBTopy xoTonocb nOKaaaTb. cl™" 

KOMnaeKCcncKonacMOiinHabAM) ' ^Teji’bnocxu Goabiniix xcp- 

xnnno, iicKOXopHe axanw b iicxopim 4»«0P« f ^^wx cncKxpon MopcKiix 
pnxopnii. SanuMancb naaco- 

nan KonxiinciixaabUHX Kainioaoiicuiix npnapaabu u pnAa paiio- 

renoBHx) naBaoAapcKoro npnap^m „„ Goabinoc KoanMc- 

HOB lora EBponeiiCKOu nacxii GCLF, naaHOoGpaanwc uenosw, 

cxBO BHAOB HHabAM H CDop, xapaKTcp Jr . ‘ -jj^thBCCKHC KOMnaeKCbi. 
XHHH pacmxeabHHX acconnaAnii, rpjTinM ^ ^ ^ciinft llanaoAapcKoro 

CnopoBO-n«abneBb.ccneiap« KoannecTBO 

IlpHHpxBiinba H Cenepnoro ripnapaabs coa P Koxopoft saKOHo- 

nuabiQii roaoccMenubix pacxennn, naaanqno b mnpoTHOM na- 


no cnopoBO-nbUibAeBOMy anaanay 

— Bo.Aona 

"SyTaxM^xf^ 

anaauaa c AanuHnn no ^ ocxaxKOB roaoceMennux- B ocuonnoM 

cTonuubie pacxojKACnnn n ^ Pinaceae u poAa Pinus n Hacruoern. 

3 TO oxuocnxcn k „ cBoeii paGoxe no $aope Amy-Taca yna- 

Ewe B 1948 r. A. A. ncKo\aeMon c^aopbi onpe- 

^'“Aax"op"':;aexoau,olM.a5o™xaKa<a^ 

HCAaiowne aTonoaoHieuue. npneonoexaBa MyroAwap (BapanoB, 

naM U3 aoAcnoBUX cncKxpoB ns oAHOBOspacTUUX MopcKHX 

1953) c coexaBOM cnopoBo-nuabU ,q 19583 ) onasaaocb, nxo $ao- 

oxaoHiennn CeBcpiioro ^P“^Pf” J jje oGohmu MCxoAaMH nccaeAOBaiiHB, 
pucTUMecKne noMnaoKCH, uoKpHTOCCMeiinbix pacxeunii, npeA- 

LcbMa Ganann b H;ccxKoaHcxHbix ApeBeenux 

cxaBacnuux b ocuobuom ^^orax^m KOMnaeKCOM 

pacxennii c AyGaMH, KoanneexBOM 

nbiabACBHX auannaoB Tedrus n AP-)t BXOAnBmnx, no-BnAnwoMy, n 

bhaob xBonnux {Pmns, “S^b cyiun b aouene, Koxopbie Guau 

n,aC"“ rcTAci -cnocpOEOtEauEoro aaxopoaou. 

-7rc.Srooxao, xyprallCKaa 

Kaaoxcraiin, no "“''CoSoTamiTOcKiiM npoinx miipoKoancTncuBUx 

nncM Gyna, rpaGa, Jau„L cnopoBO-nuabncBoro 

anexonaAnbix pacxenmi. K oGaacxn, noMHMO 

iionaaMBaioT, nxo $aopa ^yP g^jia BecbMa Goraxa pasannHUMU 

r;rxSSxr^»™;rBS^^^^^ npooeaaBa™ ua«a,.- 

nacMWX MaKpocKonnBccKHX oexa anexoBUX oxnenaxKOB n pacxn- 

xopoiicunncoBcpmcHno paBannim. Ha^ A cACTBeHiio k MeexaM aaxo- 

Tcabiioro ACTpnxyca "P’ obcpcab, b nenocpcACXBcnuou Ganaoexn 

poneuHB, n,n„x nacxeunu. ITuabAa wc, pasnocflcb no bo. - 

KMCCxyoGnTaBHBnpoH3BOAflWHx pac^ npousBOAamnx pacTeiinn, 

jtyxy, occAaCT na ^ bbaob roaoceMcnnwx pacxemm Aoexn- 

npnneM paAnyc paauoca “f P ‘ TannMoGpasoM, b oTaoatennax, c^iop 

rLxHCCKOabKBX AOCBXKOB „^‘inCb MaKpOCKOUBBCCKnC pacxBXcai.- 

MBpoBaBinnxca n boaocmc, °P imabnv nc xoabKO xex paoTCimn, 

,Je ocxaxKB, mh MomcM aaxopoHcnnB, no xan^e n xex, 

Koxopme HenocpeAcxBCHHO v«aacnHHX xeppHxopnH. 

K„Topb.e ExoAoaH B cocTaB «ccouna«n.. boo^to ^ 

Cnoco6iiocTb K paSHOcy do BMsysy o paamqnHC dbot. poaa 

xBoiDiiix c BoaBymBWsm “c™'®* ' otcioaa CTaiioanTCH dobbthum tot 

Pi„m, Pkca. " '"^OTopHO coBopwar o6imbHUc ooTatK., 

JiaKT, BTO B ooanoimx toppiiTopnaabBO 6JiB»aB- 

paCTCBBDCBpyDHOHBBCTBO ^ paCTeEDH, ROTOpHO BXOBBT 

rc~~B"8 WeTyAa^^^^ y,.o„e a oocTaae 
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tcddhtophu HUHemiiero UpHapxiJiiibfl h CeBcpnoro npHapaflbH b naaeorene, 
ne Besiie coxpaHHJiHCb b bhab MHKpocKonHBecKHX ocxaTKOB. ^u^b^a we 
3THX pacTeHHB BCxpeHaeTCfi B 6ojibinHX KOJinqecTBax h npeflCxaBJiHer 
3 HaHlIXeAbHOe BBCJIO pOAOB H BHAOB. 

B na^EBoreHe pasjiH’iHwe bhabi poAa Pinus, BepoHxno, aanuMa^H, b otjim- 
Hiic ox SojioxHoro KHnapnca.ApeimpoBaHHbie MecxooGiixanHH cbhcokhmh ot- 
MBTKaMH. HaKOBJieHHe wc OCHOBHUX 4)jiopoiiociibix ropaaoHXOB np0HCX0Au;i0 
B ycAOBHflx BOHHJKeHHoro penbcc^ja H aamHiueiiHux MecxooSHxaHHH, tab npe- 
HMVWBCXBBHHO CenHJIHCb JIUCTBeilllHB nopOAM- 

JIhctobub oinBHaxKn xapaKxepusyiox.xaK we liaK ii KapiioaorMuecKHe ocra- 
TKH pacxnxeabuocxb 6oaee ysKnx pernoHOB, hbm c^opoBO-^bIab^eBbIe cubkt- 
pu KawyweecH we pacxowAciine AanHHX cnopoBO-nuabABBUX auaaiiaoB ii 
MaKpocKonnqecKux ocTaxKOB nBaneTcn,co6cxBeHHo roBopH, ue pacxowAeuiioM , 
a BsaHMOAonoaneHneM. lloaxoMy oe-beAHHeKHoe a KOMiiaoKCiioo uccjiBAona- 
Hiie BCBMH MBTOAaMu naaeoCoTaiiiiKii Aaei HaH6oaee iioaHUU Marepiiaa a-ih 
BO ccxaHOBaeuHH iicxopiiii ^aopu a pacxHTeabHOCxa, a cacAouaxeabiio, a a^j! 
aeaeii cTpaxBrpa4)aa. 

HcKonaeMue auabua a caopH, b AonoaHeaHe k paaopocaanuM uaxoAKaa 
MaKpocKoaaqecKax ociaxKOB, Aaiox MaccoBbia cxaiacraaecKaa Maxepaaa, 
nparoAHua AJia BoccxaaoBaeaafl aocaeAOBaxeabuoa cmohu ^aopacxaqecKux 
KOMnacKCOB a xanoB pacxaxeabHOCxa. 

CaBAycx oxinexaxb, hxo o MaKpocKoaaaecKnx ocxaxaax roaoccMeauux iia- 
neoreaa b Kasaxcraae aMcexca cpaBiiaxeabuo aBMaoro cBBAenaii; b cboako 
A H Kpaaixo^jOBaaa (1941) aaaqaxca Bcero ABeuaAaaxb bhaob, uaaAeuiiwx 
aa xcppaxopaa Kaaaxcxaaa. CpcAa aax oxmbhchu poAU Afcies, Araucaria, 
Cupressinoxylon, Ginkgo, Glyptostrobus, Pinus, Sequoia a Taxodium. 3a no- 
cacAaee Bpejia cnacoH iiaxoAOK roaoccMCuaHX, aa acKaioqcaaeM bbaob poaa 
Cedrus, no AaauuM B. B. 3ayep (1954), noaoaiiiracn acauaqaxoabao. B aaBccx- 
iiMX Aocax aop pa6oxax (HarypneBa, 1951 ,,2; noitpoBCKaa, 19o4; JIaBpoB 
1951, 1953; A6y3apoBa, 1954; 3ayep, 1954, lloKpoBCKan a BoaaoBa, IJoi 

a Ap ) B KOXopHX npuBOAHxcH caacKa cuopoBO-nbiabaoBbix uoMaacKCOB paa- 
aaqiibi’x ropaaoaxoB xpexaquux oxaoweuaii (ox aoaeaa ao Maoaeua Buaioqu- 
xeabuo), coAopwaxcn ae ooaee aaxa aaaMeaoBaaaii poAOB roaocBMeanbix. 

ABTopy HacTORa;ero coooaicaaa yAaaocb ycxaaoBaxb AJin aaaeoreaa aay- 
qaCMbix paiioHOB 6oaee cxa bbaob aHabaw roaoceMcaabix, oxaocHwaxoi 
K CBM. Ginkgoaceae, Cycadaceac, Araiicariaccae, Taxodiaceae, Gupressaceac, 
Podocarpaceae, Pinaccae, a xanwe awabuy poAOB Ephedra, Welwitschia 
a Gnetum. 

IIpeAcxaBaxeaa oxAcabaHX ceMciicxB a poAOB oOaiupaoro Kaacca roaooe- 
Mcaabix paaBRBaaacb ao-paaaoMy b paa.qaqaMe otpeaKa uaiinoaoH aa icppa- 
Topaa, apawMKaioweu k aaABoreuoBOMy Mopio Ilpaapajiba a Kaaaxcxaiia, 
a aaxcM aa yqacxaax cyam, ocBoSoARBaieiicH ox MopcKBx boa- 

06 acTopaa paaBaraa a «perpcccBB» roaoccMeaabix paoxeaea bo $aopc 
HHaemaero Ilpaapanba a CcBepaoro Kaaaxcxaaa 6yACT CKaaaao uawe, 
3Aecb we lonbKO oxMexaM, qxo b aacroamee BpexiH roaoccMCHHHe b Haaax- 
cxaae apeACxaBaeaH aaaib xpeaa feeMciicxBaMa: Piaaccae, " 

Ephedraceae, aa Koxopjjx, nan otaeqacT b cBooit cboakc H. B. llaBaoB 
B Kaaaxcxaue asBecTHH cncAVioBiBC brah: 

CcMciicTBo Piaaccac 

Pinus silvestris h.— cocna odHKuoBCHnaa, oSataiomaa b ochobhom aa 
paBHHBHO-aecqaHHX yqacxKax — b brab 6opoB, bjih eAHBR«iBO — aa CKaaax 
MejBftoconoqanKOB . 

Pinus sibirica (R u p r.) M a y r.— kcap ca6npcKBa, orpaaaqeHHO pac- 
npocxpaaeBBui xojibko b Bocxobhom Kasaxctaae, y Bepxaca rpaaauM ncca 
na Aaxae. 
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„ . ■, Q I p V ejib TflHbniaHbCKafl, b ochobuom 

3a— o A.a-Ta, a 

TonbKO B ropax Bocioworo „ pacTymaa tojibko b jibcbom 

„oBl‘rop Bo™o“ Ho/o KaaaxaiHa u ABMaVncKou o6Bao™ (AaTa.., 
rapCKEB Ma-Tay). F.j.sch — BHXTa CeueHOBa, Koiopaa Baaecraa 

06 aaa.B E aEopa„E,ecKE .c.pe,ao,c„ 

cpeAH eaoBoro neca. 

CeMeacxBO Cupressaceae 

HaBBoToE TOEBEO OEHE po« - /aniparaa, npaEoraBEOEEUE bocombk, ee- 
'““/“iniperus aommaaia L.- MO»E<eEe»BEEE o6.aKEOBeEBa.B, ropEoaecoE 

Hna ropuuu bha ® y - MOWweBenbHHK anxaucimu, 

pacfpXa“-“~ -- 

earaian, AwyHraP''™™ KasapKEB, ropBOoTenEoB bb«, 

» KasaxcTaEa aa 

bee, <>6"™“”‘V“'”’‘‘R^,?frt -^MO*E<aBeEBEBK EpE3eMECTUE, TOpilO- 

Eeciod! BEPOKO SocrpaECEEuii BEE a necaaToM e eyOaEBoEEaKoM oonaax 
™'‘yuaipcnis talassica L y p a “°^®„'ro‘’Ka3axcraBr'’ ’ 

paCTCT lOEBKO B „ 0 WE:eBaEbHBK TypKCCTaBCKUE, BU- 

od„=Ed .oabuo eo EepxEcf, rpaEEEa 

peoEoro noflca rop pHEa o6aacTeB. 

CeMeiicxBO Ephedraceae 

UpaECTaaaeno EOTUpaME beebee aTSEEHE e .opBOC— MeoTOoGaTa- 
naii: nfiMKHOBeaHaa, cxeaaaK, pacnpocxpaiieu- 

„ aB:ptr£a«7aEtSrEEyE.E« K »ry aa epeebeh kobeebeex e 

KoBHEaHO-CTCBBaKoBHX CTcBe^ xBoineBaH, ropBOCTeBBOB BEE. 06 e- 

,.„^Ed"rS?'rrpas Ia"K.E.S“Ka«eEEc,«x CKEoEax „ycxapEEKO.oro 

a aecHoro noaca. c „ r p n k et C. A. M e y — nycxMHHO-cxeq- 

Ephedra intermedia S ch r ® n - jq Kaaaxcxaaa. Pacxex b no- 

Hoa a nycTUHBHU bba Kpojie aoJiHaao-saaKOBUX cxeaca. 

aHHBHx: n KaMeaacxHx oKaaMneaHaa, nycxHBBHK, 

Ephedra lomatolepis S c h r e n k. Kaaaxcxaaa a Kaparaa- 

pacxWfi B ocaoBHOM B aecqa^x ”y^f^,®*“ro^acxa). 

AaacKoa o6nacTH (BC’^PB^aeTca a nacTOHniee speMR Baxoppaxopaa 

Kaa caeAyex aa Saoro npSapaaaa ri:aoceMea- 

CeBepaoro Kaaaxcxaaa a ® B^pacxaxejiaaoM aoapoBe oiya- 

HHeSpcACxaBaeHH £p/£ira, Pin^ Hpa 



a hmphho — Pinus silvestris. OcTajibuue bh«u poAa Pinus \ 

npeASaBaerJiHniB ropHUMH BHAaMH, npHypoHennHMB b ochobbom k io>kbb,m | 

”Z;oTpac1pTTpa?or™Trna.eoreue „ npe.cTa- | 

BiiTejiH^ceM. Podocarpaceae, Araucariaceae, Taxodiaceae, Cycadaceae, Gmk 
goaccac ne roBopa yL o Gnetaceae u Wehvilschiaceae, b coBpeMeaiiou (Jaiopc 
KaaaxcTaua oTcyxcTByiox. Hcnesjui ohh iie oAiioBpeMenuo, xait me KdK ue 
B OAIIO BpeMfl MABiBxncL u AOCTiirjili KyjibMiniamiouiioro nyiiKxa cbocio 

AaauBiM cnopoBO-nbiaBAeBoro aaaAuaa BBiaciiflcxcfl 
II aaaaooCpaaaaa ncxopiia rojioceMeiiaux, CeaycaoBiio cBaaaaaaa c o6a;e 
c?o, ued Lopai a pacxuxeaBaocTn, uoxopaa b cboio oaepeAb paaBiiBaaac.. 
rZii c a3MC^^ odmefi 4.a3HKO-rcorpa4,aaccKOu oCcxaaoBKU. lau 

iiaapiiMep, aoaBaeaae nu:u>uu Tsuga apnypoaciio k cneitxpaM 
nul oTJiomemih, b uoMiiaeKce c BoapociaaM pacnpocxpaaeaueM CMtaiaaaia 
TiecoB rae saaauTeabiioe yaacxac npaimMaiox poAU Pinus a 1 icca. 

" OrpaauaenaHU auka paaBUXua Tazodium, ^ 5 e 3 y-oBao CBaaaa 
noiiiiatcinieM xcMnepaxyp a yBeAuaeauoM BAajKaocxii b iiinKiieM a cpcaa . 
LnlrmS.rL. rB npw^ax cymu i.a MCCie Kaaaxcoro liaropL... a BOJMoa.- 
no, II B iieKOxopux paiioaax SaaaAnoii Ca6iipH aaaajui aoaBaaxbca 
ninpoKOAHCxneauoH Meao^mabnoii (Jiaopu. B AaAbiienuiCM MaKcnMaababiii pac- 
iincx Taxodiiim npiiypoacn Ko BpcMean ocoCeiino inixcacHBiioro pacnpocxpa 
HOuna\ «^ 4>^^opbi. npuiacAiacii c Bocxona a ccBcpa (MaKCiuiyM 

iibiAbAH rlxodium B cncKxpax n3 KouxaacaxaAbnbix oxAOHtciani 
XU CeBcpiioro npnnpxuuiba BMCcxe co saaanxcabauM npcoGaaAaaucM nuai. 

AU mHpOKOAIlCXBCimUX nopOA)- nnn-l 

HeoAiioapaxHOC yBeaiiueinie ripoAcaxaoro coAcpacaiiiia iiwAbAW poAa 
Cedrus cBa 3 aao c xeuxoiinMecKiiMii noAaaxnaMn,^ii aoaaoc ^ 

connaAacxc pnoxofiBupaBanBaiiaa cxpaiiu a c oomca apiiAuaanaeu ba ■ , 

Koraa aa KpncxaAAiiaecKnx ocxannax yciiAcauo pasBiiBaAiiCb cocau n3 ceu 
1 Aini Eupitys (iio-BiiAUMOMy, Pinus aff. silvestris). 

Mu aoAaracM, axo npii BauMaxeAbnoM nayncann oxAeAbaux upcA 

TCACii nUAbAbI POAOB A BHAOB rOAOCCMeilBUX MOHAIO BUACAIIXb 
rpYnnu ux, a bosmojkiio, n oxACAbnuc biiau, Koxopue Moryx 6uxb »cnoAb 
3 oLuu Ana KoppcAHAon KaK Mopciaix, xau a KoaTnaenTaAbabix oTAO)bcni i 
naACorena n Hcorcna CcBcpaoro npuiipxumbn ii npiiMUKaioiAcro k aoMy 
c Bocxona yaacxKa 3anaAno-Cn6iipcKoii aiiBMeanocxii, a xaiaKC GoBcpaorc 
IIpiiapaAbH II CMUKaroiAcroca c hhm TypraiicKoro nponioa. 

Ilaiepccno, axo npn anaAiiae nuAbAU roAoccMCiiuux ii apn cpaniitiiiiii 
apcaAOB Hx coBpcMeiiHoro pacnpocxpaiieiiim b npcAcnax KaaaxcTaiia uun - 
uncxcfl, axo *Aopa b naACoreue Guae AeiicxBnxcAbiio CMCUiainioii, kak a 
oxMcnaA A A. H. Kpnraxo^oBiiq (1946). PaanooGpaaaun komaackc cc cbiiac 
TCA bCTByex xauiKC o tom, ato naACorcHOBaa KaaaxcxancKaH $Aopa coctohau 

n3 aBCxpnfiCKAX, a^pnKaiicKHX, MOnroAO-KnxaiicKHX, ccBep^oaMcpiiKaijcKiix 

n lOHmoaMcpiiKaHCKnx npeACTaBnicAcii, hc cqirraH $Aopu _ 

aaiiAnn. 3 to Momex Guxb noATBCpWAeno aHaanaoM apeanoB coBpeMcuH 
pacnpocxpancnnH psAa ccMeiicTB n poAOB. nair^n- 

i OxHocnTCAbiio CMcraeuna aKOAornaecKn paaniwHUx xiinoB $a p 

reiia, Koxopoe xanme oTMeqaex A. H. Kpnmxo^oBiw, AauHue 
I anaAnaa Aawx AonoAHHXCAbHun MaxepnaA. IloBHAHMOMy, b ckbu- 

■ npoHCxoAHT BCAeACXBne xoro, axo KaaaxcxaH, BKAroaaa h 

xyio B naqaAC naAeorena noA MopcKofi xpaHcrpeccnen, iiaxoAHAC - 

pyGewe rpauHA pacnpocxpaHeHna AByx ochobhux $nop naneo- 

xyprancKOH (b noHHMaHHH A. H. KpHraxo^BBqa)._HMeHHO b 
rena axn ^opu HawenHAn cboh nepBOHaqanbHUH o^hk. Bca pp P 
KasaxcxaHa npexepneBana cyiAecTBeBBue nepecxpofiKii perpe 
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y„gl^,,s 1. Car,nn,,s, .ioTO|,„i,. ‘ ...o iiop- 

combr.,e (..oa«o.,i..o, 

iipapoAirrcAb Pinus sibirica).'- 



4 TpyrH rilH, Bini. 


T\7 PAriiPfW^TPAllEllllE rOJlOCEMEllIlblX 

li KAttU030tiCKllX0TJ10H<EHMflX llABJlOAAPCKOrO llPIlllPTUmi.}! 
M CEBEPHOrO llPlIAPAJIbJI 


CHOC iiojioiKcmio cmo ne oni.en«K’>'u), iia-iuiia!! ot 
uo Cei.einioMV Upuai... n.ia a oi ilmooiumi- jouoii.i ;i 
flan IlaiHioflupcKoru llpmipTuuD.a, ii cpauiiii.M 
i»[H‘MeumJX oT.iuiKi'iniHX (Tao;i. 1). 


X iipcAO.nax a’j vu.muev. - 

ronoceMoaiiiJvciieuipu laiaav.iiaM.a u..m.i 

11 ciiiiTbi 30% , i> aapximx iiio ii iiiiiuiiiix 'lacTiix iioiiMuiaiTCi 


OCCMOHllMX Coaci 
■M itepxiiiix ropii 


fc OorarwMi. « OTiioiiieiii.ii coflepi.iaiiii.i iiLiai-Ubi roaoccMcmiH 
i-iicKTiiu iioimoii. iJVTaiiOvaaKCKoii. cmiTw; afleci, iibiai.ua roaocc 
lOKOTopbix ropitaoiiTax aocTiiraoT 80%. HocKoabKO ocfliicc cuckt].! 
aiiKTiiiiCKoii cniiTbi; coflcpuiaiine iibi.ii.nM i o, x ii 1 

j Bceii Tonme ii Ko.ioGncTcn :nnni> a iipc.ic.'iax 40— sa iickhk 

icabiiux ropiutoiiTon, i-flc oiia nocTiiracT 80%. _ 

'M ciioiapbi H MopcKiix n KoiiTiiiicHTaabiibix oTaowciiiiii ooraT 
oaoccMciiiiMX, H iix coflopHiamio KoacC.ioToi iiesiiaqiiToabuo. U 
! iipcflCTaBacHiibix ccMi'iicTn. poflon ii niiflou ro.ioceMciiiibix cncurp 
1 cBiiT aiiamiTcabiio otanuawTcn ofliiii or flpyroro. 
u TacapaiicKoii cbiith xapauTepiiayioTCH upcaCaaflamiexi uHabU 
s, coflcpHiaimc KOTopoii b oiflcabiibix ropiiaoiirax (cpcflunn uacTi 
9 85 %i (oT oCuicro qiicaa acpcn nbiabubi roaoccMCiiiibix). DpcflCTa 
iHifs B ocHOBHOM ccKiuiHMn; Combrac S p a c h. {Pinvs protocem 
. (pollen) II flpynio Bii.iH-.ao 40%); BaiikMa Mayr - ,ao 20^ 
ibus E n d l.-MCHce 20% ; Strobiia S c h a w .-xiciicc 20% : AusSr 
d.— MOHce 10%. Ociaabiibie poflw com. Pinaccac niiCflCiaBa 

» KO.aimCCTBOM BB.aOB. 

■drus Link. uiicflCTaBacii qcTupbxia BimaMii. na KOTopwx npeo 
.. cn nnv Innllpnl I. C Inri rfticulata Z a U t 
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T afijiHita 1 

PacnpeflieJieuHe nujibiiu roaoccMeiiubix b siopcuax h KOUTHHenTanbHwx 
OT.ioHiciiiinx naacoreua CcBcpnoro npaapaabH 


roJiDceMCHULie 


CyMMapiio, % 

npeoCjiaAacT, % ... . 

Cycadacites 

Cycadaccac 

Zamites sp. (pollen) 
Ginkgoites sp. . . . 


Ginkgoaceae 

Ginkgo bilobaeformis sp. nov. 
(pollen) 

Ginkgoites sp. (pollen) .... 

Taxites sp 

Taxaceae 

Taxus baccataeformis sp. nov. 
(pollen) 

T. cuspidataejorniis sp. nov. 
(pollen) 

Torreya calif or niforniis sp. nov. 
(pollen) 

Podocarpaccac 

Podocarpites kazakhstanica sp. 
nov. (pollen) ... • • ... 

P. gig an tea sp. nov. (pollen) . 

Podocarpus sellou-iformis sp. nov. 
(pollen) 


(pollen) 


Araucariaceae 

Araucaria sp 

A. elcgans sp. nov. (pollen) . 

Agathis sp 

Agathis ovataeformis sp. nov. 
(pollen) 

Pinaceac 

Abies sp 

Abies sibiriciformis sp. 
(pollen) 


Keteleeria davidiameformis sp. 
nov. (pollen) .... 


CbUIU 110 A. JI. HHlIlMHy 11 JI. H. (DopMOaOBOa 

Tacapan- 

aiicayjib- 

eraHcitan 

KyranOy- 


Cl! an 

CKan 



30-85* 

30—50 

0—50 

58-80 

40—80 

60-80 

50 

40 

70 

50 

+** 

+ 

— 

+ 

— 

0-5 

3-5 

+ 

<5 

+ 

0-5 

— 




- 

0-5 

0-10 

+ 

- 

- 

+ 

+ 

+ 

+ 

+ 

_ 

_ 

- 

5-10^ 

5-10 

+ 

+ 

+ 

5k- 

- 

0-10 

0-10 

0—10 

-i 

- 




+ 



- 

<5 

0-1 

<1 

— 

_ 

<1 

— 

— 

- 

) - 

<1 

<1 

<1 

<1 

) <12 

■ - 

<5 

<1 

<1 

<10 

0-10 

- 

+ 

- 


_ 

5— lo; 

_ 

— 

0-5 

— 

— 

— 

— 

- 

- 

<1 

— 

— 

• 

<10 

+ 

- 

- 

+ 

- 

- 

- 

- 

. 

_ 

+ 

+ 

+ 

+ 

+ 

+ 

— 

— 


+ 

+ 


+ 

4* 





Ta6aH^a 1 (npoflonJKeune) 



Cbhtjj no A. JI. 

tlBniuHy H A. H. OopMoaoBoh 

rojioceMennue 

xacapaii- 

caucayjib- 

CKaH 

MerancisaH 

HyxaiiOy- 

jiaHcnan 

HJIJIIIK- 

TUHCJiafl 

Pinaceae 

Picea tasaranica sp. nov. (pollen) 

+AO 3 

<1 




P. alata sp. nov. (pollen) . . . 

— 

+ 

+ 

+ 

— 

P. ccKUHH Eupicea W i 1 1 k m. . . 

— 

— 

+ 

+ 

+ 

Cedrus laxireticulata Z a u e r 
(pollen) 

+AO 10 

+MO 10 

— 

— 

— 

C. piniforinis sp. nov. (pollen). . 

— 

5—12 

— 

1—5 

0—1 

C. longisaccata sp. nov. (pollen) 

8—10 

0-1 

0-1 

0-1 

— 

C. Janschinii sp. nov. (pollen). . 

+.10 5 

2—20 

0—25 

— 

— 

C. pusilla Zaucr (pollen) . . . 

+ 

0-10 

0-12 

1-3 

— 

C. aff. libani Loud 

— 

— 

0-1 

+ 

— 

C. aff. deodara Loud 

— 

— 

— 

<10 

— 

C. aff. atlantica M a n o 1 1 i . . . 

— 


0 

+ 

~ 

Poa Pinus (cyMMapiio) 

60—85 

40-50 

30-80 

50—80 

40—60 

Pinus ccKunu Cembrae S li a w. . 

20-40 

5-25 

5-60 

20-30 

<25 

P, aff. koraiensis S i c b. et 

Z u c c 


_ 


1-10 

1—10 

P. sibiriciformis sp. nov. (pollen) 

+ 

— 

- 

— 

— 

Pinus protocembra sp. nov. 
(pollen) 

5-15 

5—15 

5-12 

8-13 

5-15 

P. CCKUHH Strobus Shaw.. . . 

0—20 

10-30 

<20 

<20 

<20 

P. slrobiformis sp. nov. (pollen) . 

— 

— 

— 

— 

+ 

P. peuceforrnis sp. nov. (pollen) . 

— 

+ 

+ 

+ 

+ 

P. exelsaeformis sp. nov. (pollen) 

— 

+ 

— 

+ 

— 

P. ponderosaeformis sp. nov. 
(pollen) 

+ 

_ 

- 

. — 

— 

P. bicornis sp. nov. (pollen) . . . 

+ 

+ 

— 

_ 

_ 

P. minutus sp. nov. (pollen). . . 

— 

— 

— 

+ 

+ 

P. taedaeformis sp. nov. (pollen) 

— 

<20 

<10 

+;io 20 

+.XO 20 

CcKUHH Australes Loud. 

Pinus singularis sp. nov. 
(pollen) 

<10 

<3 

<10 

>10 

<10 

Pinus banksianaeformis sp. nov. 
(pollen) 

10-20 

0-1 

0-1 

O-I 

0-1 

P, halepensiformis sp. nov. 
(pollen) 

+ 

— 

- 

- 

- 

P. CCKUHH Eupitys Spach. . . 

0 — 5 

0—5 

0—5 

1—32 

5—35 

Tsuga crispa sp. nov. (pollen) . . 




0—5 

0-5 

Taxodiaceae 

Sciadopitys tuberculata sp nov. 
(pollen) 



+ 

+ 

+ 

Sequoites sp 

+ 

+ 

+ 

+ 

+ 

Sequoia semper siriformis sp. nov. 
(pollen) 

- 

<5 

<5 

<5 

<5 


S2 


linil! 


ffliiwitftitisBfill 


PonoceMeiiubie 


Taxodiaceae 

Taxodites sp. 

Taxodium aff distichum I 

(Rich.) 

Cupressacitcs (pollen) 

Cuprcssaceae 

Epbedraceae (cysiMapuo) . . . 

Gnetaceao 

Gnetumites sp. (pollen) . . 


• ripoueuTHoe coaepiKaiiHc ro.ioccMeiiuux cyMMapiio flaao no pTHoniennio n oOmeft cyMMe cocth- 
Tanuux nuabUCBijx u cnoponux aepeii. Uintipu. o(5o3na«iaK)niHe coAepmune OTflcnfaHUX bhaob, nanu 
B nponeiiTax no oTHonieimio k cyMMe roaoceHennux. 

** Snan + oOoaiiaHaeT npncyiCTBne b Biiae eannn'iiiux naxoaon; anaii — oOoBHaaacT oioyrcTBiie. 

(pollen)], KOTopuc iie iiMeioT anaiioroB cpeRii nwnbuu coepeMenHUX bhaob 
poAa Cedrus. 06man cyMwa nx iie npeBumacx 10%. Poa Ptceo D i e t r. 
(xaKHte ue 6oAee 10%) npeACxaBJicH uobum bhaom P. tasaranica sp. nov. 
(pollen), BuepBuc bmacjibhuum h 3 oxAGweimu xacapancKoii cbuxh. HnorAa 
BcxpenaioxcH ne onpeAencHnwe ao snAa CAniinAHMe mJ,nbAeBHe sepna Ketelee- 
ria n Abies. Ilunbna poAa Tsuga oxcyxcxByex. Pcako, o6hmho ue Oouee ueii 
5 — 10%, BCxpenaexcH iiuAbAa ceM. Cupressaceae, Taxaceae [Torreyaites 
sp., Taxus ciispidataejormis sp. nov. (pollen)], Araucanaceae [Araucaria 
eleganssp. nov. (pollen)], Gnetaceae Gnetumites sp. (pollen)l u Podocarpaceae. 
CoAepmaane nocacAnero b cnenxpax xacapaiicKon cbhxh 6oAbnie, ^eu bo 
Bcex ocxajibubix CBuxax (ao 12%). CeM. Podocarpaceae npeAcxaBueHO ue- 
CKOAbKHMH BDAaMH poAa Podocurpus L. H e r i t. [P. nageiaformis sp. nov.) 
(pollen) H Ap ], nwjibna Koxopbix oxnnqaexcH pHAOM npuauaKOB ox nuAbmii 
coBpeMeuHbix BHAOB Bxoro poAB H OAHHM BHAOM poAa Dacrydium [D. elatu- 
miformis sp. nov. (pollen)]. B cneaxpax caKcayjibCKoii cbhxh p’oA Pinv.s 
cyMMapuo upcAcxaBJieu 40—50%. OAHOspeMCHuo auauHxejibHO cuHHcaexcH 
coAcpjKailiie nu.ibnu Pinus ceKann Umbrae (5 — 25%), npeAcxaBACHHofi b 
ocuoBHOM, xaa ate Kaa h b xacapaHCKoii cBHxe Pinus protocembra sp. nov. 
(pollen) — 5—15% . B cneaxpax h 3 caMux Bepxunx ropnaouTOB cbhxh Bcxpe- 
qaexcH nHAbaa, iiecaowibao iianoMHuaiomaa P. koraiensis n P. cemJ>ra, oxne- 
ceauHe npn noAcqexe a ceaunn Cembrae. CeaniHa Strobus npeAcxaBnena 3Ha- 
qnxenbuo boraqe, qcM b xacapaHcaoH CBHxe (ao 35%). B HHHtHHX ropHSOHxax 
CBHXH BuepBue noHBAaexca HHAbna, noAobnan Pinus exelsa W a 1 1.,— 
Pinus exelsaeformis sp. nov. (pollen), P. pevuxformis sp. nov. (pollen) b 
P. taedaeformis sp. nov. (pollen). 06Daee coAepHtaHue nHAbQU poAa Pinus 
B caacaynbcaoH CBHxe AOBOAbHO nocxoHHHO h aoAe6jiexcH b npeAenax or 
40 AO 50%. Poa Cedrus b caacaynbCBon cBHxe npeACTaaneH nuTbio BBAaMH: 
Cedrus Jansdiinii sp. nov. (pollen) — 2—20%, C. pusilla Z a a e r (pol- 
len) — 0 — 10%, C. piniformis sp. nov. (pollen) — 5—12%. C.Utxiretkutata 
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poKOJiHCTBeHHbie n xBOHEO-mapoKOJiHCTBeimue Jieca, b npe^ejiax Koxopux 
cpeAH 60JIOTHCTHX BOAoeMOB Haqaji cejiiiTBca SoaoTUMU Kanapiic (eAUHuaHue 
iiaxoAKii). 

HeraucKne cneKxpH CeBepnoro npaapaJiBH oxjiHaaioxcn ooJii.niiiM kojiii- 
necxBOM Kcepo^iiixoB, qxo, no-BiiAHMOiiy, o6ycjiOBjiiiBaexcfl xeii, hxo cyiua, 
iipiiMUKaBmaa c BOCxoKa k GeBepHO-IIpiiapajiLCKOMy Mopio, b ochobiiom bxo- 
A«Jia B npeAeJiu TypKMeucKoii itcepoij^Hxiioii npoBiiHAiiu nojixaBCKoii 06:1., 
Koxopyio BUAOJIUA A-xn naJicoreiiOBofi pacrurejibjiocxii CpeAnen Asiiii (ceBep- 
Hue 6opera Mopfi Texuc) E. 11. KopoBiiii b 1935 r. 

Koiixiiiiciixajibuue oxjioHceuiia CeBcpHoro llpnapa-ibn o6u*iuo coAepiKax 
iicGojibinoe KOJiuaecxBO nbijibu;bi ii cnop, aa iiCKJiio'iemieM oxAeJibiibix ropii- 
30 HX 0 B c paoxiixeabiiuMii ocxaxKaMU, xpyxofi ii cxBo.aaMii pacxeiiiiii, tag yAaer- 
ca BiJAejiuxb orpoMHoe KOJiiiaecxBO iibiJibAbi caMoro paaiiooopaanoro cocru- 
Ba, aiiaaiixejibiio oxaiiaaiomerocn ox cocxaBa cncKxpoB aeraiicboii 

CBIIXbl. 

llbiJibna rojiocGMCiiiibix boo 5 iu,g 11 paajiiiaiibix biiaob poAa 1 uws b aaci- 
liocxii iipcoGjiaAacx b cncKxpax nepBoii cbhxu (KyxanoyjiaKCKoii) n anaaiixejib- 
ao iipcBbiuiaox oxiiociixGJibiioG coAGp/Kaniio cc B cncKxpax bcgx ocxaabBHX 
CBiix MopcKOi’O II Koiixiinciixajibuoro iiaJiooreiia CoBepiioro llpiiapajiba, KpoMG 
caMbix BGpxinix ropiiaoiixoB qeraiicKoii cBiixbi. 

PaaiiooGpaaiiG biiaob poAa Pinus, a xaK/KO poAa Cedrus aiiaauxeabuo. 
KpoMG 12 oiipGAGJieuiibix BIIAOB Puius, B cncKxpax Miioro pasjmaniJX paaiio- 
niiABocxeii oahhx 11 xex me biiaob. Poa Pinus npcACxaBJieii BiiAaMii P. exelsae- 
formis sp. nov. (pollen), P. pcuceforniis sp. nov. (pollen) cckaiiii laeda 
S p a c li., cpoAH iTpeAcraniixoaeii Koxopoii niiopBbie noanancxca Me.iKan 
iibiabna, onpcAeaemiaa naK P- minutus sp. nov. (pollen), P. cckaiiii Auslxa- 
Ics Loud., ccKAnii Banksia U a y r., cgkaiiii Geinbrac S p a c h., iipeA- 
cTanaciiiioii BiiAaMii P. protocembra sp. nov. (pollen), P. aff. koraiensis 
S i e b. et Z u c c. npoAOiiriioc coAep/Kaniie biiaob, npiiiiaA-iG/Kamiix k cck- 
Hiiii Gembrao, 11 ocoGchhoctii Pinus aff. koraiensis, aiia»iiixc:ibno. 
tieiio Goabiiioc Koaiiaecxno (ao 30 %) nuabnu Pinus cckaiiii Eupitys. laKoe 
paaiiooGpaaiic iibiabAM poAa Pinus coexanaaox oxainnixeabiiyio acpxy bcgx 
ciuaixpoB KyxanGyaaKCKoii cniixbi. Poa Cedrus b KyxaiiGyaaKCKOii cbiixg no- 
iioaiinexcn biiaom Cedrus aff. deodara. OGutcc coAepniaiiiic nwabAW bcgx 
biiaob Cedrus aoxoaux b umKiinx ropnaonxax ao 18 %. 

B Goacc BbicoKiix ropiiaoiixax iibiabna poAa Cedrus yiKC ne npcBbimaex 
5 — 8 %. Jl^ponniic biiabi — C. pusilla 7. auer ii C. piniformis sp. nov. 
(pollen) — ncxpoaeiibi cAimiiHiio. 

B cncKxpax KyxanGyaaKCKoii cbiixh nnopBue nonnancxen nwabAa poAa 
Tsuga {Tsuga crispa sp. nov.). GoAopHtaiiiic iiM-abAM Taxodium Koaeo.aexcH 
n iipoAcaax ox 5 ao 8?o n ncpxinix ropimoiixax ii Aocxiiraex la% b 
ropii.aoiixax ciniibi. B imannix jkc ropiwoiixax coAepHiiixcn nbiai.Aa Ephedra 
(ao 2 %) II oxMcaaioTcii cAHiiiniubie iiaxoAKii Dacnjdium sp. (?) (uoaMonmo, 
D elaluiniformis S[). nov. (pollen)]. BooGiag coAcp>KaHiic nMAbAU 
ceM. Podocarpaccao anaaiixcabiio cinuKaexcji no cpaniieniiio co cncKxpaMii 
MopcKAX oxao/Kcniiu. 

TaKAM oopaaoM, coexan nbiabUM roaoccMCiiiibix KyxanoyaaKCKon cbiixh 
iipcAcxaB.aeH .iinviiiTcabiio 6o.aec y.MepcniiHM komimckcom, agm BcncKxpax na 
MopcKoro naacorena. BunaAGiiiie pnAa biiaob Podocarpus, Cedrus n com. 
Araucariaceae, iioHBaeinic iiwabUH Tsuga ii anaAiixcabnoc yAacxiic Taxodium 
II Pinus ccKAAii Cembrae connaAaex c oooraiACiiiicM cncKxpoB nHabuoii ran- 
poKoaiicxneiniHX .aiicxoiiaAHHx pacxcuiiit ii cepenvKOABcxuHx, b ocoGgiihocth 
poAa Alims. 3 ro cBnActeabcxByex o paciipocxpanennn mnpoKoancxBeimHX 
accoB no nonnwcniiHM oGnxannaM, a xaKnto roBopnx o iiaaimnii oaepno- 
GoaoxnHX doaocmob c sapocaUMn Go.aoxiioro Knnapnca n GoabmiiM Koanneex- 
BOM npnGpoKHOBOAHM^ n norpyjKGiniHx pacTcnnik. 


Zauer (pollen) —OKoao 10% 11 C. longisaccata sp. nov. (pollen) gah- 
luiAiio. 3HaAiixeabHO yBeaiiniiBaexcfl KoanneexBO nbiabAH cgm. Cupressaceae 
(oKoao 30%) u BnepBHG oxHeneiia nuabna Taxodiaceae, npiiuaAnejKaman, 
iio-BiiAiiMOMy, poAy Sequoia. CpcAii nnabAU cgm. Podocarpaceae xaKme Biie])- 
BMC nonnanioxcn xpii noBbix BiiAa: Podocarpus andiniformis sp. nov. (po 
len), P. sellowiformissp. nov. (pollen) 11 Podocarpites gigantea sp. nov. (pol- 
len). OGmee coAepniaiuie iibiabAu com. Podocarpaceae iic iipeBHuiacx IZ/o. 

B uepximx ropnaouxax cbiixh BiiepBue noABaneren iinabAa Ginkgo ^ (MGiiee 
5%) noBMOHUio, Ginkgo aff. biloba. B oGiagm cnei-cxpu caiicayabCKOii cbuxh 
G ojiee Ggauh nnabnou roaoceMCiiiibix, noM cnCKxpn xacapancKiie, no uorane 
B luiAOBOM oxiioineunii 11 xapaKropiiayioxcn oxiiociixeabiio oojibuniM aiicaom 
IIOBUX BIIAOB, Koxopue lie BcxpenaioxcA n ciieiapax upcAbiAyiAnx cbax. lle- 
cMOxpn na oxo, ciiGKxpu xacapancKoii ii caiicayabCKoii cbux ([uiopiicxiniecKii 
Gaii3KU MGJKAy coGoii. npeACxaBAniox oiiii ({laopy xponiinccKyio (uaii cyGxpo- 
, niniecKyio) ii BKaionaiox iipeACxaBnxejieu xaniix ceMeiicxB, Koxopue nuiie ooii- 
xaiox B xponiiHecKiixA cyGxponiiAGCKiix imipoxax lonnioro rioaymapiin, a, cyAn 
no apeaaaM iix coBpeMeimoro paciipocxpaneiiun, inieiox Apeniiee npoaexo/b- 
ACiiiie, cine ox roiiABaiicKoii ^uiopn [com. Araucariaceae 11 Podocaipaceac 
(• POAOM Dacrydiiiin, poA Torreya {Torreyaites), Pinus protocembra sp. iiov.- 
BUA, GniiBKiiii K P. Haplo.vylon, eXMonaioiAitiica n ciieurpax luuKiiero mcjui 11 
11 Gojiec APeBiiiix oxAOWCiinnx, poA Gnetum 11 com. Gycadi^eac 11 AP-1 

B Bcpxax caKcayabCKoii cbuxh oGiiapy/Kcna iibuibna Ephedra, llonnacniic 
uHAbAH Ephedra coBiiaAacx coGnaiicM iiHJibAbi xpaBfiniicxbix pacxcniiii n 

KyCXapniI'IKOBUX KCCpO(()lIXOB n KOMIUICKCC llOKpHXOCCMCIlUWX, 'IXO KOCBGII- 

nuM oGpasoM yKasHBaex na yciiaeiinc apiiAuocxii icanMaxa ii iia iiaaiiAiie nj - 
cxbiiiHHX accoAnaii,nii (bobmohiuo, iia aiixopa.inx Mopn). 

GiieiixpH AcraiiCKOU cbiixh snaAiiieabno oxaiinaioxcn or ciickxiiob ox.iohu- 
iiiiii xncapancKOA n caucayabCKoii cniix. BbianaHO oxo 3naAiiTc:ibiibiM iismc- 
IIOIIIIOM KJUiMaxiiHGCKiix ycaoniin(iieKoxopoc noxoaoAaiinc ii yBoaii'iciiiie Baa>K- 
nocxii) II iiacxynaeniiGM noBoii iiaiiGoace nuxcnciiBHoii xpaiicrpccciiii Mopn. 
B cnf]3ii c 3X1IM ii3MCHiiacn 11 pacxiixeabUHii noKpon oKpyiKaioiAcii cyiiin. 
GoAcpMiaiiiic iibiabAH pasaiiAiiux biiaob poAa Pinus b AorancKiix ciiCKxpax 
iiepaBHOMcpiio II KoaeGaexcH ox 30 ao 80 %. B uikkiuix ropiiaoiixax cbiixh 
K oacGauiiH pc3KO BupaHiciibi, n nepxniix — iiagt iioctciiciiiioc yBcaiiMcnue — 

ox 40 AO 80%. 

He ocxaiiaBaiiBaacb iia nepcAiicaeniin npoACuxnoro coAcp/Kaniia iiHauAbi 
pasaiiAiibix BHAOB xBoiinbix n npoanx ro-aoceMeniiMX, BCxpCHCiiiibix paiice 
B cncKxpax caKcayabCKoii cbiixh ii noBXopaiomnxca n cncKxpax xacapana, 
oxMGxiiM, MTo B AcraiicKnx cncKxpax nnepBue noaBaaexca iiwabna Goaoxiioro 
(?) Kiinapiica {Taxodium distichum) ii ycxoiiaiiBO yAcpaniBaexca ox cpcAunx 
ropnaoiixoB ao ncpxoB acrancKon cbhtu. B Bcpxiinx ropnaonxax nonBaacxen 
nuabna Cedrus aff. libani n G. aff. atlantica, Biiah, BrTpcAauiinicca b xa- 
capaHCKoii cniixe, xaKHie BCxpeaaioxcH 11 n aeraiie. OGinec Koaii'iecxBO nuabAbi 
Cedrus noapacxacx b Bcpxnnx ropnaoiixax cnnxu ao 25?6. yneaftaiiBaexca 
coAcpHiannc nuabAH poAa Ptcca (ao 12%), epean KOxopoii noanaacTca nuab- 
na, 6an.3Kaa K nuabne coBpcMeiinou can. Bnaanxeabiio yncaiiaiinaeica Koaii- 
neexBo nuabAbi com. Ginkgoccao (ao 10”o) n n xo me npoMn iicneaaiox Dacry- 
dium n Podocarpus sellowiformissp. nov. (pollen). B oGiacm b cneKijiax ncran- 
cKoik CBnxu aaMCxno npeoG.xaAaiine ApcBiinx cpeAnacMiioMopcKiix ^opM ii 
npiiMCCb ^opM, HAymnx, no-BnAHMOMy, 113 aaiiaxcimx ncnxpoB. 

B nepnoA oxaomenna ncrancKnx ranii na KnprnacKOM MaxepiiKe, no-nnAn- 
MOMy, naaaaii pacnpocxpaiinxbcn CMemaiinue acca c ynacxncM b baac npnMCCn 
VMepeniioro anexonannoro KonnaeKca c oGnaneM xbohahx AepeBben, nacxbio 
(KaK Picca n iieKOxopuc bhah cocen) BXOAnBinnx b coexas CMeraannux aecoB, 
nacxbio aacoaaBmnx noBumennue oGnxaHHH na KpncxaaanaecKOM Macense 
KaaaxcKoro narxipba. B nonnatenHUX oGaTannax nanaan pasBnBaxbcn nin- 
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I Ha noBHmeuHHX Mecrax pacupocTpaiiHJiucb xBofiHMe a CMemamibie 

I mupoKOJiHCTBeuHHe Jieca, coxpamiBmue 6oatmoe micjio cyorponuyecKUX^iWou, 

I o ‘lOM cBlIJl;eTew^bCTByeT Sojibinoe yiacTue paajiiiHHWx llJI/^oB nujituu teams, 

I Sequoia ii Miionix buao® po^a Pinus. 

■| Oaiiciko perpeccupyiomee Mope ocBOoo/KAajio oojiBiuHe npocxpancTua 

1 CVUIH KOTOpHe aaCeJIHBUCb TpaBHHUCTUMII II KyCTapillIHKOBUMII KOMnJlOKCaMJl 

c .ie6eAOBHMH, Zygophyllaceae n Ephedra. 3tii iiojiynycTumiue accoAuamiu 
jinTopaJieii najieoreiioBoii cyraii, BoaMontuo, ii ouaii mgctom, tag BoaiiiiivaJiii 
iipcAKU xex oomnpHHX nojiynycxummx AeuoaoB, KoxopBie npcAciaa- 
jimox ociioBHoii $oh AaiiAina^xa coBpeMemioro CeBepiioro ripiiapaaLii. 

CnCKXpbl HUJIIIKXHHCKOii CBUXH B OOIACM MCllCe OOraXH nUABAOU rojioco- 
MCiiaux, no BUAOBoe coAop/Kaiiiie nuABAu poAa Pinus b mix ocxaexca iiohtii 
raiiiiM >KO paauooopaaiitiM. 3Aeci> BiiepBue iioBBJxnexcn iiuabAa, BOCBMa o.uiia- 
Kaa i; Pinus silvestris L., a xaKH<e BiiepBue orMeaeiia iiaxoAna P. slrobijormis 
sjj. nov. (pollen) ii Miioro nuABUbi P. singularis sp. iiov. (pollen); iipoji,o;i- 
acaex b eAinmmmx OKaejiriAnpax BcxpenaxncH P. niinutus sp. nov., Koiopan 
BiicpBue noBBimacb b cneKxpaxKyxauSy.iaucKou cBurti. B xo ate iipeMH iiuanua 
poAa Cedrus npegcxaBaeiia ropasAo cnaGee. OKOiinaxeAnno Bunagaiox biiau 
Ccdrus longisaccata, C- Janschinii, C. pinifonnis, C. pusilla ii aPm Koxopue 
AOMiiiiiiponaAii B ciieiixpax wopcKoro ojiiiroueiia n cine eAiiniiHiio Bcxpena- 
Aiici. B KyxaiiCyaaKCKiix. Com. Podocarpaceae upoAcxanaeno AnyMii niiAaMii 
poAa Podocarpus. Hcneaaa nuABAa Podocarpus kazalchstanica, P. giganlea ii 
Dacrydium. Ms cneuxpoB xanate Buiiaaii biiam Araucariaceae, Gnelales 
{Gnetumites) n Ginkgo. HuabAa Taxodium aff. distichum h. (Rich.) 
Bcxpcuaoxcn no ncex ciieKxpax b iipeAc.aax 12‘)o, B,MCCxe c 1 suga, Picea ii 
Taxus (no:iMoa<iio, Taxus baccataeformis — biia iibiai-nu, ne ncxpeqaioinniicn 
B cncKxpax Goace iiusKnx ropHSOiixon). 

CyAH no iipiicyxcxBiiio iiuabABi Ephedra, Koxopan ciiopaAnnecKii nonnanex- 
cii B pasaii'iiibix ropiisonxax MiiaiiKxiiiicKoii cuiixbi, no-iuiAHMOMy, Biie saBii- 
ciiMOcxii ox miipoKoro pacnpocxpaiieiiun aecoB no AoaiiiiaM pen (no iionii- 
aicuiibiM 3aiAuu;oiiHbi.M MccxooGiixauiiHM, n paiioiiax c iioBuuieaiibiM peabo- 
4)Om), na noGepeaibnx coaouoBaxoBOAHux GacceiiiioB n osep ii ua Mcaijiypea- 
abix naocKiix iipocxpaiicxBax iiMeaii miipoKoc paciipocxpaaeaiic oxapuTbie 
accoAiiaAnii. 06 stom xanaje roBopiix 6oabmoc yaacxiie abiabAbi xpanHniicxbix 
II KycxapinniKOBbix biiaob pasanniibix Kcepo^iiioB, Miioriie biiaw Koxopux 
oxMeaeiibi b cocxane cuopoBO-iibiabAonbix cnOKxpoB. 

K coaiaaeniiK), naran nccaeAOBauiiH no npocxiipaioxcn nume nnaiiKxiin- 
OKoii CBUXM, xan nan iipoGw, oxoGpanniJO ns Bcpxniix cbhx KOUTnncaTaab- 
aoro oanroAcna ii ns apaabcnnx caocn, onasaancb iienbiabACHOCiibiMn. 


nABJlOAAPCKOE IlPIlllPTMinhi: 

Gneiapu Mopcunx ii KoiixnueHtaabiibix oTaoHicanii b HaBaoAapcuoM llpii- 
upxbimbc B oGmoM snaqnxcabiio GoAnee nwabAoii roaoccMenuMx, mom oahobos- 
pacxHHC cncKTpw B CoBcpiioM IlpAapaabe, npiiMCM nuabAa pacnpeAcanexca 
ox cBiitM K CBiiTc ncpaBHOMepno (xa6a. II). Hanooace GoraxH nbiabAoh roao- 
ccMCiiuux cncKxpM KonTiiiieiiTaabHbix oraoJKonnii, tac oGuice KoaiinccTBO ee 
AOXOAHT AO 75—80%. B cncKipax MopcKnx oraoHKeinin coAepHtaunc iiuabAM 
roaoceMCHiibix KoaeGacxcfi oGwnno b npeAcaax ox 10 ao 60%, b ncrancKiix 
cncKxpax nc noAiinMaotCH Bunic 30% n b cnentpax onoKOBoii cBnxu n b Mca- 
naaeoACiiOBbix oxaojKCunHx, saacraiomnx noA raayKonnxoBoii cbiixoh,— 
HO Burae 60%. 

FpyGan cxeMa, HaMcnawmancH b pcsyabxaxe aiiaansa nsMeBciinn npoAciii- 
Horo coAcpwannH oGiaou cyMMM roaoceMGHHHX no Bcpinnaan, AcxajinsnpyeT- 
CH npn anaanse nx cocraBa. nnHiHnx ropnsoHTon naaeorcna (Mea- 

o6 
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iiajieoreHOBue ciieKTpu) HaBJioAapcKoro llpiiiiprumfcUxapaKiepiio iiaiioo.^tijiee 
coAepHtauue nwJiibAw TaKHx ceMeucTB ii poAOB roaoceMeaHHx pacTeuau, ko- 
ropue B cneKxpax ojiuroAeHa y/Ke urpaioT noAAiiHenHyio pojib iuin coBcpraeii- 
jio ncMeaaioT (4>ur. 6). 

Haii6oaeepa3uoo6pa3HonpeACTaBJieBa BnpaupxHincKHX cneirrpax nMatua 

COM. Pinaceae, b HacTiiocTii poA Pinus, paaauquMe biiam Koroporo no Bepxn- 
KaJiH pacnpocxpaujiioxcH ueoAunaKOBO. B Moa-naaeoreiiOBUX cnoKxpax oD- 
mee coAopHtauiie nuabAti poAa Pinus iie iipoBumaer 20% ox oom,ero niicaa 
aopeu roJioceMeniiHX. Poa b ociiobiiom upeACxaBaen iieooabmiiM ixoauaecxBOM 
DBAOB coKAAii Strobus S c h a w. H Cembrae S p a c h.; uoeaeAunfl upeACxaB- 
aena oauhm diiaom Pinus protocembra sp. nov. Apy^e cokahii npiicyx- 
cxiyiox LpaAiiaccK^^ cocxanann iie 6oaee 1-3%. OxcyxcxByex coKuna 

Boaoe oGiiabno npoACxaBacii poA Cedrus, coAep>Kaiuie BpeAcxaBiixeaeu uoro- 
poro Aocxiiraex 28%. B ociiobiiom poA upoAcxaBaeu AByMH BUAaMii. Cedrus 
nusilla Z a u c r ii C.parvisaccata Z a u e r c neanaanxeabuoii npnMecbio C . laxi- 
reticulata Z a u e r, C. longisaccaia sp. nov. (pollen). Poa Picea npeAcxan- 
leii oAiniM oiipcAean-MbiM biiaom, ue iiMeiomiiM aiiaaoroB epoAU uuabin. 
coBpeMeiniwx BHAOB aioro poAa,— Picea lasaranica si), nov. (pollen) ii iieGoai.- 
iiuiM KoaiiHCCXBOM BbiabAU Picea sp. 

PoAbi Tsuga, Abies n Keteleeria oxcyxcxByiox. 3ua>iiiTeabuoe 
iibnibAuceM. Cupressaceae (50%) n Podocarpaceae 
MOM iipcAcxaBaeuo nuabuoii Dacrydium sp., Podocarpus (3 sp.), 
dus? (miA Be onncaii). Eahiibbho Bcxpe'iaioxca nuainiKii Lphedra {Ephedra 

eocenipPcs Mea-naaconeiiOBbix oxaO/Keiniii no CBoeMy co- 

exanv BiiaMiixLbHO oxaiiaaioxca ox neex Goaee MoaoAUX ciieaxpoB noAOBaaio- 
.U„M ooai.mBHCXBOM (l)opM, iiMeiomiix CBOiix iipeAKOB cme B 
Kcax Ecxb cpaBimxb axu cneiixpu c aeraiicKiiMii, xo paainma 6yAex BCCbMa 3a- 
TxauinTo ^upaMB >Ke b3 oiiokoboh cbbtu, necMOxpn na ooabinoe pasanane 
n rncTaac oini bmoiox h o6i>eABiiaK)uuic nx acpxbi. 

rci CKxpax ,.3 onoKonoii cbbxh xaume npncyxcxnyex b cpaninixeabuo iie- 
ooaimnrKoaBBecxBax nbrab«a poAa Pinus, npeACxaBaenuoro n ochobhom 
ccKUiiaMB Strobus ii Cembrae, no 3Aecb BnepBbie uoaBaaioxca eAnniiqiiHe bhah, 
;^^^m«aAac>Kamne K cokubb Eupitys (?), noauocxbio oxcyxcxnyiomeB b Moa- 

Meiibine, hom b cnoKxpax Mea-naaeonenoBUX 
no B^oB^t oxHomeiiBB poA npeAcxaBaen X“ 

oububhbmc naxoAKB Cedrus Janscinnu sp. nov. (pollen). BoabinuucTBO bb 
tor,™e3r^m nMoior anaaoroB cpeA« coBpeMeHHbix. Hanoonbinee mmao 
UH'IOB B oGmee KoannccTBO nwabubi npB\ poncuo k nnHiuBM ropnaonxaM cnii 
TH B ncpxnnx ropnaoiixax iiaxoAKB nuabuu Cerfrus eABBimuH, 

Aacx c uaxoAKOB iiuabUM, boaoGiiou Welwilschia, c \\ elwitschilessp. Poa Picca 
'xaK >KC liaK B Mea-naacoAcnoBbix cncKxpax, 

lasaranica so nov. (pollen). Tsuga no-iipcH«iCMy oTcyxcxByex. B cpcAunx ro 
pnaoiiTax oi?oKOBon cbbxm oGuapyHiCBU eAHHBAHbie aepiia, npBiiaAaeHtaiAiic 
^eTr:^orfTaceae(no-B^^^^^^ 

CBBTH xapaKxepiio xaKHxC Ooabraoe KoanAeexso (ao oO ^) nuabna c^M.^upres 
saceac n’podocarpaceac (ao 15%), cpeAn Koxopoii bctpcachm oGmne c npna- 
naabCKBMH xacapaiicKiiMU bbaw. Podocarpites kasaklistamca sp. nov. (po ®")’ 
?> ”/orm^sp. nov. {ponon) Dacrydiun^elatuM 
CCM- Araucariaceac \Araucaria elegans sp. nov. (pollcn)l, Agalhis ovataetor 

onoSa c,™ o« coct.By ronoceMen.™. xo^mo 




yik , 


f— ^ 

nuJibiiM, uoaoShoh po;ty Welwitschia, yKasHBaei na cymecTBOsaHHe pemnMa 
BJiaHiHOCTif, cnocoScTBOBaBinero paaBUTHio 6e3jiecHnx npocipaHCTB, qxo no- 
3 B 0 JiaeT CBUXpOUUaupOBaTB SpeMfl OTJlOHteHHH BCpXllUX ropU30UTOB OnOKOBOH 
TOJiiau CO BpeMeaeM 4>opMJipoBaHua caKcayjii>CKoii cbiixw. OuoKTpti caKcayjiL- 
cKoit CBUTH, ecjiu BCnOMUHTb oomee oniicaiiue (i)JiopiiCTU'iecKiix KoimaeKCOB, 
coAepH<ar ooabinoe qucao pasauBHUX biiaob nujibau nycTuuHMX pacreuiiH 
! II HycTapiiiiMKOBux ysKOJiucTiiux ixcepo^iiiTOB II3 COM. Myrtaceae ii Ap., 

■ o BCM noMpoCiio uanucaiio aBTopoM b cneii,uaabuori paSoie (SauauncKaa, 

I ; 19533). 

t CucKipbi qerancKiix oTao/Keiiiiii 3HaHUTeabiio oxnaqaioTca ox cucKxpoa 

Auyx npcAUAymux cbux no neaoMy pn^y iipn3nai;oB; npn 3 xom pasan'iiia axii 
1 BupaiKeim npae, hgm MOjKAy BoaenoBUMU n oaiirou,cuoBWMU cueiixpaMii b Ce- 

I BopiiOM ripiiapaabe. 

PoA Pinus pasBUBaexcH b McrancKOO npcMa paaaiiquo ox ropuaoiixa k ro- 
i! puaouxy u coftep/Kaune ero ueoAimaKouo no BepxiiKaaii, hxo iiosBoanox uuac- 

ll aaxi> mijKuue, cpoAnaG a Bcpxuiie ropiiaoiixu b oxoii cbuxc. B cbmux iiiiHaiux 

ropii3ouxax (raiiiiu c ciiAepuxo.\i) iipoaeuxiioe coAopyKaiiiic iiuabubi poAa Pinus 
Koaeoaerca ox 5 ao 60%, c iipeoOaaAaiiueM ciicuxpoB, b Koropwx Pinus co- 
cxaBaaex iie Mcnoe 50%. B cpcAUUx ropiiaoaxax (raimu caoiicxtie, co cxBoaa- 
Mii AepcubOB, pacxiixe;iLUbiMU ocxaxKaMii a (Jiayiioii ueraiia) poA Pinus cocxau- 
aaox 20—25%, a b ncpxunx ropiiaouxax no Gnabuie 40%. 

PoA Pinus oGoramaoxca iioaBaeiineM npcAcxaBuxeaeii iioBbix bbaob — 
Pinus aff. koraiensis, P. exelsaeformis sp. nov. {\)o\]cn), P. strobijonniss\). 
BOV. (pollen), P. /ongi/o/m/ormtssp. nov. (pollen), /J. protosilvestris sp. nov. 
(pollen), Pinus ccKUini Banksia ^i a y r. 11 ap- OAiioBpcMeiino n aerancKiix 
cneaxjiax noaBaaexca ubiJibna poAon Abies [Abies prolojirma sp. nov. (pol- 
len); keteleeria]; yaacTne me poAa Cedrus aiiaanxeabiio caaGec, hom b cucKxpax 
McrancKou cbiixu b Ilpiiapaabe, 110 Bce >Ke oiio oobiano OKoao 10%. 

CaMbiM xapaKxepiibiM aaa aerancunx cneKxpon llpimpxbimbn, xau lue kok 
u Aaa ciiHxponiibix oTaoKennii CeBcpnoro Ilpnapaaba, nnaaexen iionnaemie 
11 luiipoKoe (apae BbipajKennoe, ncM b llpnapaabc) pasBiixiie nbiabAu Taxodium 
aff. distichum L. (R i c li.), hto, b coMeTaniiii co 3iia*nixcabiioii npiiMCCbio nuab- 
nu miipoKoanexBcniibix ancxonaAnux pacTcniiii n cocxanc nu.ibuu noapuxoce- 
MCiniHX, yKaabiBaex na yBaanaieune uaiiMaxa n nCKOxopoc noxoaoAaniie ero 
no cpaBiieiiHio c juapKiiM KaimaxoM aoaeiia. OAHOBpcMcnno c iioaBaemiCM 
nbiabubi Taxodium n ciiCKxpax anaanxeabuo yBcaiiqnBaexca KoaiiaecxBo 
nbiamw Ginkgo (ao 18%). 

CacAycT oxMexiiTb, axo acraucKne cneKxpu ripiinpxbimba b oGiacm GaiiSKii 
no coexasy oAnoBOspacxnwM cncKxpaM Ilpnapaaba, no xapanxopiiayiox 
4)aopy 6oacc yMepennyio, n noropoii cnaabiBaexca Banaime aanaxcniix achx- 
])OB c xaK HasMBacMoii «4)aopou rHHKro» A. H. KpHraxo(|[)OBiiHa. CncKxpM me 
npnapaabCKiie necyr b cc6e Goabine npcAoxaBiixeaeii ApeBiieii cpcAnacMiiOMop- 
CKon ^ Kccpo(|niabnoH napnaAnn. 

CncKTpw aarynno-KonxniieHxaabiioii nepBoii conxM n KOHxnnciixaabnbix, 
Bxopoii n qcxBcpxoii, b o6iu,e.\i GansKiie no coexany komiiohciixob, iiMeiox cboii 
xapaKxcpuHe qepxu, iioanoaaiomiie oxanaaxb nx oa»h ox Apyroro. CiiCKxpu 
caMux iinwnnx ropn.3onTOB iiepBoii cbuxm KOHxnncuxaabHbix oxaomeuiiii, 
npcAcxaBacHHHx oaepnoii nan aarynnon ^aaneii cepiiii nccKOB 11 caonexHx 
ranii c apoanxoM n Maccoii.pacxiixeabuHx ocxaxicoB b bhac xpyxn n ocxaxnoB 
BexoacK H cxBoaoB, xapaKXcpnayioxcH cawbiM Goabiniiji coAcpjKaiineM nuabAU 
roaoccMcnnHx — ao 60 — 80% (ox oGmero aiic.aa noAcqnxaniibix aepen cnop 
n nbiabAbi),KOXopaa iioaxn aeanKOM npeACxaDaciia pasauanbiMn ceKpnaMn poAa 
Pinus: Strobus (P. exelsaeformis sp. nov., P. peuceformis sp. nov., P. stro- 
fti/ormissp. nov.), Pseudostrobus, Taeda, Australes (P. sfngu/nris sp. nov.), 
Sula, Banksia. OcoGciino ranpono paenpoexpanena ccKnna Cembrae, Koxopaa 
B ocnoBHOM npcAcxaBaena Pinus cembraeformis n P. aff. koraiensis S i e b. 
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et Zne.^. Bnepnue noiiBaiiioTca Pinus prolosilveslris sp. nov. (pollen) n 
P. minutus sp. nov. (pollen). 

B cneiixpax nepBoii cbuxu ubiabpa Tsuga npeACxaBaeua xpeMa BiiAaMn; 
BnepBbie noasaacTca Picea schrenkianaeformis sp. nov. (pollen), a xaioae 
Picea alata sp. nov. (pollen) n Abies sibir id f ormis sp. nov. lluabpa me I'axo- 
diwn aff. distichum cocxaBjiaox iie Goaee 30%, x. e. anaanxeabuo Menee, 
new B aerancKiix cneaxpax. Baecb >Ke Bcxpeaaexca nbiabna Sciadopitys, Taxus 
baccataeformis sp. n. (pollen) ii eAimimuo — Podocarpus, Agalhis, Gnetuin n 
Cycadaceae. 

B oGmcM cneaxpu hiukhux ropuGouxoB nepBoii nonxniienxaabnoii cbiixu 
uiieioT coBepnieniio imon ooaiiK, afeM aeraiicKuc cneiixpu, oGoraiaaacb Go.ab-- 
mnM aucaOM hobhx biiaob. Bepxnne ropuaonxbi nepBoii cbiixu coAcpaox 
Goabnioe KoaiiaecxBO nuabau Taxodium (ao 25—30%) n anaqiixeabno Meiibiue 
nuabnu pasananux npeAcxaBiixe.nen poAa Pinus. BunaAaiox poAu Taxus, 
Sciadopitys, Gneturn 11 ncxpcHaBuineca cnopaAnMCCKii b niiHontx ropiiBoirrax 
cnuxbi npoAcraBiixeau poAa Podocarpus, npoMO oAnoro BUAa. llcaeaaex Picea 
tasaranica sp. nov. (pollen) ii ne BcxpcHaexca nuabna Tsuga ii Cedrus. 

TaKiiM o6pa30M, auaaiia coexana nuabu,u rojioceMeiiiibix uosnoana buac- 
anxb ropnaonxbi uepBoii cbiixu, hxo ne yAanaaocb cae.naxb iiii aiixoaoniaecKiiM 
MexoAOM, an npii iiOMOinii cxaiiAapxiioro cnopono-iibi/ibAenoro anaaiiaa 6e3 
^laopucxiiHCCKoro paaCopa npeAcxaBaeiinux poAon 11 biiaob. 

,LI,aa Bxopoii cbiixu Konxnnenxaabnux oxaoiKemiii xapaKxcpiio yji<e iie- 
Soabiuoc coAepHiannc nuabi;u Taxodium (Menee 10%) n anaanxeabiioe KO.au- 
qecxBO nuabuu poAa Pinus, a xaK/KO ncKoxopoe yBeainieiine coAepaianna Ced-^ 
rus, cpeAu npcAoxaniixeacii Koxoporo cnoBa noaBaaexca bha Cedrus pinifor- 
mis sp. nov. (pollen). OAnonpcMcnno c axini nunaAaex 113 cnenxpa nuabua 
Pinus aff. silvestris. 

CncKxpu Bxopoii cbiixu Konxnnenxaabnux oxaoajeiinii Boo6ui,e xapaiixe- 
pnsyioxca mnpoKUM pasBuxneM Apenccnoii pacxuTcabiiocxn, b ochobiiom npcA- 
cxaBacnnoik lunpoKoaHCXBcnnuMn u xnoHno-niiipoKoancxBennuMn .lecaMii. 
Ho B xo >KC npCMa n cneaxpax nepnoii n Bxopoii ennx noBBaaexen nu.nbna 
Ephedra (Aaa cncKxpou nxopoii cnnxu xapaiacpno noaBaenne E. aff. Przewal- 
ski Staph.), KOXopoiiconyxcxByexanaqnxeabuoe yBcanacnnc iiu.nbuu xpa- 
nannexux pacxeiniii b KOMiiacKCc noKpuxoccMcuHux. 

CnoKxpu qcxnepxoii cunxu Konxnnenxa.Tbnux ox.qoHxenuii aiiaqiixo.qbno 
GeAHce ciiCKxpoB nepBux Aayx ennx. XapaKxcpnayiox axn cneiixpu nporpeccn- 
pywiACC ocynicnne naiiMaxa, qxo oxpasnaocb na noBunicnnn coAepncaiiua 
nuabuu Ephedra (npcoGaaAaex E. aff. intermedia S c h r.), noqxn noaiiOM 
ncqcanonennii nu.qbnu Taxodium 11 na nonn>K 0 nnn coAOimiaHna nuabiiu 
Cedrus. 

Ho cAnnnquuM auaanaaM miiouchobux oxaoHtennH, b Koxopux naxoAKn 
nuabitbi roaoccMeiinux anaqiixcabiio CKyAucc.qeM b cneKxpax qexBepxoii cbiixu, 
MOHOio noaaraxb, qxo Apenecnaa pacxiixcabnocxb, cnabno paapeHteiinaa n Gpa- 
naa BnAann, Guaa b ociiobuom iipeACxaB.neiia aiicxeeunuMn AepcBbHMn. Fo- 
aoccMCiiiiue b miioiiciiobux cneKxpax npeAcxaBaenu cAnnnquuMn scpiiaMii 
Pinus ccKunii Strobus, P. cf. sibirica, Pinus cckuhii Eupitys, Taxodium, 
Picea, Cuprcssaceae n Tsuga. 

B MiioncHo-naiioACHOBUx oxaoHxeniiax coexaB nu.nbuu roaoceMcnnux 
oKonqaxeabHO GcAncex n oGmee coAepnianne nx b cneKxpax iie npcBumacx 
5—10%. ripcACTaBaeiiu roaoceMeiiiiue poAOM Pinus (eAnnnqiio ccimna 
Strobus H Pinus aff. silvestris L.— ao 40%). Huabua Tsuga, Taxodium, 
Picea, Taxus n Cupressaceae Bcxpeqaexcn cnopaAQqecKn b bhac eAnununux 
aepen. Fluabua Ephedra BpcMenaMn BunaAaot na cncKxpoB 3 a cqex noaBaeiina 
nuabUH ayroBux xpan; BpcMenaMn coAepHtanne ee noAanMaexcB ao 25 % . B 03 - 
Momno, qxo b MnoneH-nanouene na xeppnxopnn npnnpTbDnba paaennaancb 
ne xoabKO noaynycxuHHue, no n cxennue nan caBannoro xnna nanAma^^XH, 


6a 



3a HTO roBopHT H iavHa MaeKonaTaiomHX. PacxHTejitHOCTb npHHpTHniba 
B ^^HO^eue no-BHRHMOMy npeACTaBJiflJia tan MemtopocjiHX caBann c peAKO 

paaSpOCailHHMH KyCTapimKOBO-AeCHMMH MaCCIIBHHKaMII. 

B cneKipax nnHiHeHeTBepTiiBHUx oTAonteiinu nuJibAa roAOceMenHHx co- 
ll CTaBaaeT ae Sojiee 20% ot o6mero BUcna sepeii. nonaAaioTCfl eAnHHaao iipoA- 

CTaBineAu Pinus aff. strobus, P. aff. cembra, P. aff. silvestris, Ephedra. B oo- 
I Ace BHCOKHX ropHSoaTax qeiBepTHHHHx OTnoateuaii, tak we Kan a b iioBepx- 

I HOCTHUx (coBpeMeaaux) npo5ax, BCTpenajoTCH toabuo Pmus aff. si res ns 

I a Ephedra . 
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V. PyKOBO;^fll^HE CnOPOBO-nblJIbl^EBWE CnEKTPbl 
rOJIOCEMEHHbIX CTPATHPPAtDHHECKOrO PACHJIEHEHHfl 

KAflH 030 flCKHX OTJIOatEHHfl HABJICMPCKOrO nPHHPTbIfflbfl 
H CEBEPHOrO nPHAPAJIbfl 


Ec;ia BCG asAO/ueaHue Buuie Aanaue ao CeaepaoMy Ilpuapaabio u Cesep- 
aoMy ripaapTbimbK) apcACTaBUTb b bhag cxcmbi aaa cTpaxiirpa^uiHecKax xao- 
aau a apocaeAaxb BcxpeqacMOCxb oxAeabaux poAOB a anAOB roaoceMeaaux ox 
caMUX aaataax caax ao coBpeMeaabix ocbakob, xo aaraaAuo Bunnaxca onpe- 
Acacaaan aaKoaoMcpaocxb b ax pacnpocxpaacaaa. 

cDaopa a pacxaxeabaocxb uawAoa h 3 oxapaKXcpaaoBaaaiax caax bmciox 
cBoii ocoGua oGaai;. Pasaaqae b cocxaBC a Koaaqecxse nwabUH roaoceMea- 
Hbix ao 3 Boaflex BUAcaaxb AJia Ccaepaoro Flpaapaaba caeAyiowBe rpynau 
cacKxpoB. - 

I. Aaa rpyanu Podocarpaceae, caMoa ApoBaea, xapauxepao Ooabraoe 
apoaeaxaoe coAepwaaae npcAcxaBBxeaea roBAsaacKoa (?) cjiaopu (bo 3 m<^bo, 
pewXBKxoBoro apoBcxowAeuaa) c Araucariaceae, Podocarpus, Dacrydium, Cyca- 
daccac B coqcxaaau c roaoceMeaauMB ApoBaero GpeAHSCMHOMopba. B cneax- 
pax axoii rpyanw apucyxcxBviox eAnaaquo bbah: Podocarpus nageiaformis 
sp. nov. (pollen), Podocarpus sellowiformis sp. nov. (pollen), P^ocarpus an- 
dinijormis sp. nov. (pollen), P odocar piles giganteasp. nov. {pollen), Agatnis 
ovataeformis sp. nov. (pollen). Araucaria elegans sp. nov. (pollen) — eABHura- 
Ho, Dacrydium elatumiformis sp. nov. (pollen), Cedrus Janschinii sp. nov. 
(pollen), Cedrus pusilla Z a u e r (pollen), Cedrus longisaccata sp. nov. 
(pollen), Cedrus laxireticulata Zauer (pollen) — GAananao, /'icca fa- 
saranica sp. nov. (pollen) a acKoxopoe KoaanecxBO Cycadaceae, 
\WelwUschicites, a xaKJKe Pinus ponderosaeformis sp. nov. (pollen), Pinus 
ceKABH Banksia, Torreyacaliforniformis sp. nov. (pollen), Taxaeitesn Ap 
OAHOBpeMenno b cneaxpax aaMeqaexcs snanaxeabHoe yqacxae pasaanaux 

BHAOB COCHbl. 

3 xa Goabmaa rpynna cneaxpoB oxBaxHBaex see nawaae naaeoreaoBHe ox- 
aoweaaa CcBepaoro Ilpaapaaba, x. e. xacapaacayio a caacayabCKyio cnaxH, 
Koxopbic ua ocaoBaiiHB ^ayaHCxanecKax aaxoAOK Aaxapyioxcfl cpeAaaM a aepx- 
naM aoueaoM (flamaa, 1953 ). Cneaxpu axa GansKB k cncKxpaM onoaoBoa xoa- 
ma IlaBaoAapcKoro npaapxHraba, noAcxaaaiomeB aeraacKae oxaewenaa 
imHcaero oaaroaeHa. 

rpynna cncnxpoB Podocarpaceae xopomo noApaBAeanexca aa abb noArpyn- 
n«: nnwHiOK) (xacapancayio) a Bepxaioro (caacayabCKyio). 

TacapancKne cnearpu roaoceMennux ananaxeabao Geanee caacayabCKax 
B BBAOBOM oTHomeHnn a npeAcxaBaenu Bcero 29 BBABMa (b ocbobbom 


1 Bee nepe’racjieHHue bhah b GoabniiiHCTBe cbocm — hobmc, noayqHBniHe BaasaBBe 
no Mop^oaormecKHM npasaaRaM nu.ibtn>i. 

6 TpTaii rtlH, Bun. 6 
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apeBHHfl *Jiopa). B caKcaynbCKHX cneKTpax 6onbmee yqacTne npiiHHMaio 

pLjiHHHBie BuflU ceM. Pinaceae a oTMenaioTCfl nepBue 

Pinus exelsaeformis, P. peuceformis, Picea ceKann Omonca [Picea alata sp. 

nov^l(polMja __ o6beAHHHeT cneKxpM BeraHCUoii cbiitu 

H nBvx CBUT KOiiTUHenTajibiibix oTjioHceuiiii CesepHoro llpiiapajiba. B cneu ^ 
pax 3Toii rpynnH BHnaRaex BHaHiiTejibHoe KonunecTBO biiaob iia iipeauAj 
S;ax noArpynn. a imeHuo: Dacrydium elaiumHormis, Podocarpussellowijonms, 
^liretioulata, Picea tasaranica, Pinas bicorms, Pinas ponderosae- 
formisn. ap- BaaMeu iiobejihiotch iioBbie bhau, poAu a coMeaciBa aaauaTCJii. 
no 6ojiee yMepeuaoro o6jiaKa. Mmchho no uonBaonaio noBoro KOMnJieaca r(.- 
jioceMcmibix mopan rpynna JierKO pa36uBaeTCfl na abg noArpyiinu: BaHunuiu 
(HcraiiCKVio): Cedrus- Taxodium a Bepxuioio (abb nnmune cbutu coaoHOnaio- 
Uahux a KOiixancaTanbiibix oTjioweuafi): Piniis — 1 axodium — 1 suia. 

noArpyaiia cneKxpoB Cedrus - Taxodium iipnooperacT acmibti. noBbix 
BaAon: Cedrus aff. libani Law s., C. aff. atlantica L o u d., l axodium 
aff. disticliurn L. (R i c h.) a ap-- a iipcACTaBjineT CMCiuannyio (liJiopy ro- 
jioceMeuubix, aMCiomux Gojibiuyio HacTb buaob ot rpyiinu Podocarpaccae, m' 

B Hiibix npoueiiTiibix cooTHOUiciianx. TaaiiM oCpaaoM, noArpynna Cedrus 
Taxodium Meiiec pcaao oTJiuMaeTcn ot rpynnu 6ojiee apbbiicii — Podocarpa- 
coac, ncM noArpyima Pinus - Taxodium - Tsuga. PaBjiiimic Moway iiiiMii bm- 
pamciio cnaGec, bcm MowAy aiiajioniMiHbiMa rpyanaMa a aoArpynnaMa b ix- 
BopuoM ripaapTbiajbc. 

CaeuipH Bopxaeii noArpynnu npao6peTaioT comb nonux bhaob roJioceMca 
HMX a B TO M<e BpoMH a3 coexaBa ax BunaAaioxMuorae BaAu, BCxpe'iaBimieca 
B cneKxpax npcAHAyuieii noArpyrinu. Baecb, apoMC xcx bhaob, Koxopbic Bcxpe- 
qaioxcH BO Bcex xpex HHwaax noArpynaax, iioaBjinioxcn (ajia yBCJimiiiBacrcH 
ax coAcpJKaaae): Podocarpites kazakhstanica, Taxus baccataeformis, Pinus 
aff. koraiensis, Tsuga crispa, Cedrus aff. deodara. K xoay }kc cncKxpu Bopxaca 
iioArpyniibi oxaHHaioxca iicKJiio«iaTejibnuM eoraxcxBOM bhaob poAa Pinus. 

B Bepxaeii uoArpynae cueaxpoB BUAcaaioxcn ABa xiaia: caeaxpu aepnoa 
CBaxbi — KyTan6yAaKCKae a caeaxpH nxopoa cbhtm — 'niAaKTaacKae, ox- 
aanaacb OAaa ox Apyroro no coAepHcannio nbiabau poAa Pinus. KpOMC xoro. 
HnJinKxancKiie caeaxpu oxAnaaioTCfl ox cncKxpon KyxauSyjiaKCKax oxcyx- 
cxBacM ana Ma.xbiM coAcpHiauacM iibiJibn;bi Cedrus aff. libanii, C. aff. atlantica, 
C. aff. deodara a Abies sibiriciformis. 06a;ec coAepjKanHC nujibUM poAa Pi- 
nus B AHAnKxiiucKOH CBaxG 3Ha4nxcAbH0 MCHbinc, BCM B cnCKxpax KyxaHfiyjiaK- 
CKoii cBiiXM. Boo6me KyxanGyAaKCKae cncKxpu coAcpwax nujibay poAa Pinus 
B CoAbiaCM KOAlWeCXBO, ACM BO BCCX ApymX CBaxa.X. 

IlaBAOAapcKoro Ilpunpxuaibn cxcaa noexpoena ananaxcAbno iio.i- 
Hcc. SAecb BMAeAfiroxcn no abc, a ipii rpynnbi cnenxpon, as Koxopwx abc aHH»- 
uiie, 6oaee ApcBiaie, Moryx conocxaiuinTbcn c rpynnaMii, BhiAcncuabiMii Ann 
CoBcpnoro Flpnapaabn. 

I. Ppyiina Podocarpaccae — Cedrus — uan6o.Aee Apcniinn; b aca cpcAa 
roAoccMcnubix apeodnaAaiox ccMeiicTBa Podocarpaccae, Cycadaceae, Arauca- 
riaceae a Pinaceae, npeACTaBJieimMe paajiaAUHMa BiiAaMa poAOB Dacrydium, 
Cedrus, Podocarpus a ne aMeiomne aiiaAoroB cpeAW conpeMenubix bhaob axoro 
poAa, a xaKJKC poAOM P/nus, a peAcxaBJienuMM b ochobhom bhaom Pinus proto- 
cembra sp. nov. (pollen). B axax Hie cnenxpax BcxpoAaexca nbi-ibii;a Gnetum 
{Gnetvmites) a Welwitschia {Welwitschites) a Phyllocladus, nN.Abpa Koxoporo 
HC BoniJia B onacaaae. 

Ppyiina cneaxpoB Podocarpaceae — Cedrus BiiaioAaex abc noArpyanu; 
aoArpyany Dacrydium a noArpyany Podocarpus. 

^ B OTACJibHux ropH 30 HTax 3TH BHAu Moryx BCxpcAaTbca wan eauuHAuue eaxoAKR. ho 
3T0 HBACHHC CJn^AaHHOe. 


lloArpyana Dacrydium naadojiee oeAaa BHAaMa rojioceMennbix; apeAcxaB- 
jieaa ona Bcero 24 BHAaMa, npHnaAaeHiaujtHMH k cgm. Podocarpaceae, Gycady- 
ceae, Wehvitschiaceae, Ephedraceae a Pinaceae, h 3 Koxopbix naaSojibuiaa 
upoAGHT naAaex na npeACTaBaxeaea poAa Cedrus a Dacrydium, Bxa aoArpynaa 
oxBaxtiBaGT BCH) cepaio ornoateHair, aajieraiomax aoA rjiayKouaxoBoa TOJiaiea 
a oxneceuHUX npeAnoAOHtuxejibao it Meay — naaeoAeay. 

rioArpyana Podocarpus apeAcxaBaeua 23 BHAaMa roaoceMennux, iioxopbic 
B OCHOBUOM npauaAAeHtaT cgm. PinacGaG, CupressacGaG a Podocarpaceae. 
idAecb anepBue oSnapyiKena nuAbAa WeLwitschiacites, Araucaria elegans sp. nov. 
(pollen), Cedrus pinijormis sp. nov. (pollen) a aP-> npacyxcxByeT Cedrus Jan- 
schinii sp. nov. (pollen), Cedrus longisaccata sp. nov. (pollen), C. pusilla 
Z a u e r (pollen). Podocarpus nageiaformis sp. nov. (pollen), Podocarpi- 
tes kazakhstanica sp. nov. (pollen). EAunaAno BCxpenaeTca nujibaa Dacrydi- 
um, Agathis, Cycadaceae (Zamiies?). OAnonpeMenno npiicyxcTDyer iibiJibAti 
Pinus proiocembra sp. nov. (pollen), Pinus ponderosaeformis sp. nov. (pollen). 
P. bicornis sp. nov. (pollen). P. protocembrae sp. nov. (pollen) u o6u;cm co- 
( laBjiHcr lie Go;iee 25% or ooiacro >inc;ia iibijibAbi ro;ioceMOiiiibix. 

lloArpyiina Podocarpus ojiiiSKa no coexasy it rpyniie Podocarpus Ceuepno- 
I'o ripuapajibfl, oxjia'jancb ox iiee nniub necKOAbito Sojiee uiiICOkhm coAepnta- 
uiieM iiujibAbi poAOB Cedrus a Podocarpus. IIoAi’pyniia Podocarpus Biuiionaox 
Ucaiikom nee cucKxpbi onoKonoii cbiixh a xopomo coiiocraBAnexcii co ciieitr- 
paMii xacapancKoa a oxnaexH caHcayAbCKoii cbiit b CcBepiiOM Ilpaapajibe. 

II. Ppyiina Pazodium — Pinaceae aiiaAoni'iiia rpynne Taxodium — 
Pinus Cenepiioro npaapaAba, oxAiiAancb ox nocjioAueu accKOAbno GojibmaM 
y'lacxneM npeAcxaBiixeaea yMcpemibix (|)Aop c Taxodium (ao40%) a Tsuga 
(ao 10%), a xaKHte npacyTcxBiiCM pnAa bhaob poAa Pinus, npimaAneHtamax 
It aMepaKancKiiM a aauaxcitHM (JiaopaM: Pinus aff. koraiensis, P. aff. sibirica 
11 Abies aff. sibirica [Abies sibiriciformis sp. nov. (pollen)]. Ppyniia 3xa iiaa- 
oonee Goraxa BiiAaMa roAOceMCimux, oSiaec itoAimecxBO Koxopux coexaBaner 
<>x 22% (cneitxpbi AiiAaKXHHCKoik cbiixu) ao 36%(cneKxpbi Mcraiicitoa cbiixu) . 
13 cneitxpax rpyimbi Taxodium — Pinaceae BbiiiaAaiox npcAoxaBiixena xaKa.x 
ApeBHiix 4>-aop, itaK Welwitschia, Dacrydium elatumiformis sp. nov. (pollen), 
Cedrus Janschinii sp. nov. (pollen), C. laxireticulata Zauer (pollen), 
Picea tasaranica sp. nov. (pollen), no b xo Hte BpeaH Miiorae n3 iipoACxaBii- 
xenen axnx (])aop eiae npiicyxcxByiox. 

Ppynna Taxodium — Pinaceae noApasAcancxcii iia Ase noArpyniibi: Ta- 
xodium II Pinus — Taxodium — Tsuga. 

noArpyniia Taxodium AeJiaitOM oxBaxbinaex Aeraacityio cnaxy n conoexan- 
.AHCxcn co cneKxpaMH iioArpynnu Cedrus — Taxodium CeBepaoro flpaapaAbH, 
oxanqancbox nee Goabnicii MC30$HAbnocxbio, axo n iicpsyio oAepeAb CKasMBaex- 
CH ua ooabineM KoaiiAccxBe nuabAbi Taxodium, itoxopon ocoSeuno MHoro 
n Bcpxunx ropiiaoiixa.x AeraacKoa cbiixu, iienocpcACXBemio noACxn.AaioiAnx 
oxwAOHtCHan nepnoii cbiixu itoiixiiiiCHxaabuux oxao/Keiinn. 

npArpynna Pinus — Taxodium — Tsuga BKaioAaex cneaxpu iiiiwiiax ii 
BepxHHX ropnaoHxoB nepBoii cbiixu, a xaKHte cncKxpu Bxopofi cbhxu. CncKxpbi 
coaoiioBaxoBOAHbix nan AeabxoBUX oxaoHteHaii aepeoa cbiixu coAepniax 6oab- 
nioe KoaHAecxBo nuabAU poAS Pinus, Miioro nuabnu C^rus, Tsuga, Taxo- 
dium. B HiiHtinix caoHxaxoii CBHXU coAcpHtnxcH AO 40% nuabAU Taxodium aii. 
distichum (L.) Rich. PananAaioxca cncKxpu iiaHtHHX a Bepxnnx caoen 
iiepBoii CBIIXU cacAywaiaMH npiiaiiaitaMii: naHtinic caon coAepatax MaKcnMyM 
Pinaceae a lie BKaioAaioT iiuabuy Podocarpaceae, Cycadaceae a Gnetum; 
nepxaae caon coAcpHtax naao (ao 5%) Pinaceae, no b hhx ciioBa nonoanexcH 
iiuabAa Podocarpaccae {Podocarpus aff. dacrulioides), Cycadaceae, Gnetum {?) 
(Gnetumites). B oexaabnoM cneKrpu ApeaBbiAafiao 6an3KH. 

CacKxpu BXopofi CBHTU coAepHtax nuabAy Taxodium ao 20%, b hhx hc- 
cKoabKo Boapacxacx npoAennioe coAepHtaiine auabAU Cedrus h noHBaflexen 
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''"'KanuBSrrmroiaOT cneK'rpu HOTBBpToii cbb™ KOHiime.,raBB.,.ax 

PiniK, cilvLtris L.. aB cnoKxpax MiioAea-iiJiiioAeiiOBUx a iiiiJKneqei 

bLobku Finns aff. strobus. P. cembrns, 

CueiiTpu rpynnu Ephedra oTjiiwaioTCfl ue6ojibmiiM coAepJKauiieM 
UueKxpu rpy j' 10 — 2=i— 30%). B MUOAeu-nJiiioaeiiOBUX oxjiojkg- 
rojioceMeiiHUx (nopflAKa 10 ) T<tiipn Cunressaceae, 

oTnoa.o.nmx -ow.um.mMB ua^ ^ ropnacTu:. 

:;“‘rp'r.fu;.M" o— ua bIuZt n e«CTaB..TOUB co.™... Strobus .. ooBOj. 

ouuniio iicx, 3a uckjiiohcuhcm ciiopoBO-iiuJitAeBUx kojiipiocxbo 

. n naiione BopoBoro UJIII 6 jih3 AobSiiuckhx rop, tac kojiipiocxbo 

; aiSria paB„o ..w. bb.u. 0 , bom Epln^dra. tbk ..uk coe„a 

,',‘oc.. coBuTca ..a rpa....iax nauooaoH, oOpasyu cpcw. ronou cTcn.. ocTpon.mo 

’”'Tpy....a C..O..TPOB EpMrn, tbkbm oCpaaoM, ..oapawiouBOTO. “Wi;: 
...HP TioarDvnnu- Pinaceae, oKAioBaiomyK) ABa xiiiia ciicKxpoB — oniironeii 
M."oBC.°OBMii (IV CBBia KO..I..HO..ianBHMX OI.10H<0....u) .. MBOUO..OBMB (apaUB- 

iia ^iir. 7. 

» OxanowcHnfl Tpetbeii cbht« hc oxapaKTcpnnoeaHia iiu.ii.UOH, t.ik Kan ncivioaoBaH 
uue oGpaauiJ hc coacpwaan HMatAW n cnop. 



VI. OJlOPHCTHHECKHli AHAJIH3 CllEKTPOB 
H HX CTPATHrPA<DHHECKOE 3HAHEI1HE 



I 


Kuk Bufluo 113 MciTu|)uajiii, iiujiO/KGiiiioro 11 iipGrtaiAyiUiix rjiauax iiaJieorco- 
I'ljaiJniHecKiie ycjioBim, b KOTopux (JiopMiiponajiiicb ocaAOHiiue oraoiueiiiiH Ce- 
BcpHoro llpiiapaJibH h IlaBJiOAapcKoro llpiiiip rumba, iiMea Miioro oomux Hepi , 
B TO me BpoMH B ite.noM pnAe Aexajieii 6uaii pasjiuanuMii, b ocooeiiiiocTii b jia- 
Ha.ae TpexuHiioro iiepiiOAa. IIoaxoMy, uocMOxpH iia to, axo o5a iiccaeAyeMux 
paiioiia iiaxoAHJiiiCb b 6jiii3kiix miipoxuux ycjionaax, BirAOBoil cocxaB iix 
cnopoBO-iiuAbAGBux cnoKxpoB iiMoex pasjiiimia. 

B caMOM AGAG, ecjiu iioACMiixaxb o6meo kojihbgctbo biiaob rojioceMGuubix, 
upeACxaBAGuuux b cnoKxpax IIpiiapaAbH ii Ilpiiiipxumba, ir cpaBmixb ciicKxjibi 
IIX cuuxpoiuio ^opMMpoBaBmiixcn cbiit, to iioAyHaioxca CACAyioiAiie cooxiio- 
iiieiiHH 

a) xacapaiicKan, caucayAbCKaa n onouoBaa cbiitu upeAcxaBaeuu Bccro 71 
BiiAaMii roAoceMGuuux (ox 23 ao 36 buaob b KaiKAoii ii3 cbiit b oTAe.xbuocxu), 
113 Koxopux y xacapaiicKHX c obokobumu cneKipaMii 10 o5iaiix biiaob, y can- 
cayAbCKiix c obokobumu — 10 oSimix biiaob; 

C) aeraiiCKaa CBiixa Ilpuapajiba ii IIpiiupTumba iipeACxaBAeiia xaiOKO 39 uii- 
AaMii roAOCGMemiux, ii3 KOXopux 12 biiaob o6mux; 

b) ameaiipuKCKaa u nopsaa cbiitu IIpuiipTumba ii KyxanSyAaKCKaa (nep- 
uaa) CBiixa Ilpuapaabn iipeACTaBaeuu 51 biiaom, h 3 Koxopux 12 biiaob o6mnx; 

r) BTopaa CBiixa KoiiTiiiieiiTawXbuux oTnoavCHiiii b ripiiiipTuuibe ii bii.xiik- 
TiiiicKua (BTopaa) CBura b Ilpiiapaabe upGACTaBaeiiu Bcero43 BiiAaMii roaoce- 
MCUIIUX, n3 KOTOpUX 16 BIIAOB oSlAlIX. 

Ecau o6paTHTbca k apeaaaM coopeMCiiuux poAOB u biiaob roaoccMCuiiux, 
K KOTopuM npiiiiaAaeaiiiT iiuabAa ucKOiiaGMUX biiaob nan c KoxopuMn ona 
iiMcex SansKoe cxoactbo, to moikuo AencrBiixeabno npiiiini k buboa}', hto 
iicxoAiiue $aopu axiix Aoyx panouoB iiMcan paaaiianue neiixpu. J[^aa CoBcp- 
iioro ripiiapaaba, iio-BiiAHMOMy, xaKoii ncxoAiioii (Jiaopoii 6uaa ApoBiiaa cpe- 
AiiaoMUOMopcKaa cySTponiiaccKaa, xpoiiiiaccKaa n yMcpoiiiiaa $aopa, Aaa 
3anaAnoii ate CiiGiipii n npniipxumcKoro Kaaaxciana — aanaxcKaa yMcpcii- 
naa. 

B to wc BpcMH npiicyTCTBiic oomux BIIAOB II poAOB B ciiopoBo-iiuabueBux 
cncKxpax bccx ciiiixpoiiuo ^opMupoBaBmiixca cbht noAtBcp/KAaex noao/Komio 
E. B. Byab^a n Apynix o tom, axo xpeTnaHuii nepooA aiiaMonoBaaca cxauoB- 
aeiineM iioBoii CMcmauiion i|»aopu hb orpoMiiux npocxpanoTBax cymn ccBcp- 
iioro noayniapna. J^aa xeppnTopnn ceBcpuux npcAcaoB CpeAneii Asiin n 
npnacraioiAero k ucn KasaxcTaua axa ^opa pasBtiBaaacb ua 6a3c ApcBiie- 


^ CaeaycT oroBopsTbCH, aro KO.xn'iecTBO bhaob nu.ibiiu ronoceMeaHux b 3 hto npn- 
6aroKeHHO,BC00TBeTCTBnHC ancaoM BHAOB,onpeAeaeHHUX npn anaaHsax.BnoaHe AonycTHMo, 
<rro RoaaaecTBO bbaob b oraoHteHniix aHaaorirraux cbbtt MOHtet aecKoabRO B3MeHBrn>CH 
npH AaabBenmeM HaRon.xeHBii Marcpnaaa. 
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cpoAiiaeMHOMopcKoro KOMuaeKca c SoabiuGu luxn MeabrnGii npuMGCbio yuepen- 
noro aanaxcKoro, no-BHAHMOMy, BOCToauoaanaTCKoro, h yMepeanoro hig Kaxan- 
cKoro aaDMGHxa. 

IxpOMG xoro, CXOACTBO 11 pasanaue 4»7iopHCTHaecKux aaoMeuxoB saBnccao 
1! ox paaauBHoro reorpa^iuaecKoro uoaojKGmia yaacxKOB naaeoreaoBOH cymn 
11 paaanaiioro >kg peabe^a ii auxoaornKGCKoro cocxasa cyScxpaxa, aa KOXopoM 
(liopMiipoBaancb xe nan iiaue pacxnxeabHue aaoMeuxu aanama^ixa. 

MyroAmapu ii loro-aanaAHue Scpera KapmacKou cymn, HenocpeAcxBGn- 
iio CBH3auiiue co OpGAuen Aanen, 6uaH mgcxom, tag paaBiiBaaacb Apefiuaa 
rpouiiaecKaa cpeAnaoMHOMopcKaa 4>Jiopa, Aoaroe Bpeua coxpaiiaBmaa Kcepo- 
(j[mTiiuu ooaiiK. Ha ceBepo-Bocxoauux Seperax KiipruacKoro MaxGpiiKa, 
oaiiHie CBfi3aiiHux c ioro-BOCxo»iHOU Aaneii, paasHBaaacb 6oaee yMepeiman 
(j[)aopa — aauaxcKO-aMepiiKaHCKoro xiina. /],peBHan cyma KnpniacKoro Ma- 
TCjiiiKa 6uaa mgctom CMcrnGiiiia axiix (Jaop, a b AaabiieumeM — mgcxom 4>opMii- 
jioiiaiimi iioBon yMGpGiiiion (|)aopu cBOGoSpaaiioro KCGpoiiniabiioro o6aiiKa. 

C^'mecTBOBaBiuafl eme c iiiiiKiiiix otagaob naaGorciia, a bo3mom{iio, ii 3ua- 
mri'Gabiio paiicc, BepTUKaabiiaa 30Ha.Tibiiocxb b pacnpocxpaiiGiiiiii pacxiixeab- 
Hocni oxpaaiiaacb iia cocxanG cnopoBO-uuabAGBux cnGKxpoB, noayqemiux h3 

TJlGTll'lHUX MOpCKIIX U KOIIXnHGUXaabllUX OTaOJKGUnn. 

CncKxpu iiiiiKucro naacorena coAopmax n nuabity BeanoBGaGnux pacxG- 
Hiiii iiii>KHGro nonca ropnux CKaoHOB, n nuabAy pacxGimn c onaAaiomGii aii- 
cmoii 113 6oaGG bucokiix oSiiTaniiii, ii nuabAy pacxGHiin noaca xbouiimx 
• lecoB. 

HiimiionaaGorGHOBan (iiaopa CpoAuaGMuoMopba ii KaaaxcKoro Maxopnita, 
iiiiAiiMO, BKaioaaaa iiGKOXopoG KoaiwGCTBO pcaiiKxoB ox ApcnuGii TponiiaccKoii, 
iio iMOiKiio roiiABaiicKon, ({laopu c Phyllocladus, Araucaria, Gnetum, Casuari- 
iiaceaG, Welwitschia, coBpoMGiiuuo apcaau KOxopux cBaaaiiu n SoabraiiiicTBG 
o.iv'iacB c 10/Kiion AMcpiiKon, AcfipiiKOU ii AucxpaaiiGn (^nir. 8). 

B iiaaaac iiaacorona KaiiMax IlaB.iOAapcKoro HpniipTumba, a b ocoSgii- 
iiocrii CGBcpiioro Hpiiapaaba, iio-BiiAiiMOMy, 6ua mapKiiM ii BaaatuuM, o hgm 
<’uiiA0TGabCTByGT yaacTiiG n cncKxpax 6oabmoro KoaiiaccTBa iiuabAU poaa 
I'rdriis (biiaob, hc iiMGiomnx anaaoroB cpGAH conpcMGinioii (Jiaopu), Podocar- 
pus II pHAa BIIAOB cnop apgbobiiaiiux nanopoTiiiiKOB. 

B aoAOHG, B03M01KII0 BO BTopyio iioaoBiiuy cro, iisMOiicunc (j^iiBiiKO-rco- 
I'jiaiJinqGCKHX ycaoBin'i nosacKao 3a coGoii ocyniGmic KaiiMaxa, bosmohaio 
| icriionaabHOG, axo CKaaaaocb iia cocxanc pacxiirca'biiocTn yaacxKOB cymii, 
iipiiMUKaiomnx k npnapaabCKOMy ii npHnpxuracKOMy MopaM. Oco6giiho cua- 
aa.’iocb 3X0 ocymGiinc KanMaxa na Teppiixopiiii lora MyroAmap ii, bo3mo>kiio, 
aaiiaAHUx GopcroB KiiprnacKoii cymn b ncpnoA oxaoHtGHna xacapaHCKOii n 
iiiivKimx ropnaoHTOB caKcayabCKon cbiit. Oo 3tom roBopax o6nanc nuabAU it 
M aKpocKoniiaccKiix ocxaxKOB KCopo^nxoB c mGCXKO-Komncxou ancxBoii, iia- 
xoAKii 6oabraoro Ko.xnaGcxBa nuabAU pacxGunii ii3 com. Myrlaccac, Proteaceae, 
Ennhorbiaccae n Aamc Gactaccao, iiaxoAKii nuabAu Welwitschia, Ephedra 
n Ap. 

B nepnoA oxaojKGiiiia HUHAinx n cpcAuiix ropiiaonxoB caKcayabCKon cbhxu 
H ripnapaabc, a xaKWG nGcaaiinKOB onoKOBon cbiitu b IlaBaoAapcKOM flpHiip- 
Tumbc na xeppiixopnn npnanxopaabiiux 3 oh KnprnscKoro MaxcpnKa AMeancb 
iiycTuiiHuc accoAiiaAnn c Zygophyllaceae, GhonopodiacGae, UmbelliferaG 
n ap- 

("pcAn roaoccMciniux b axo BpeMH buaii mnpoKO paaBnxu paaairiHue bhau 
1>oaob Pinus, Dacnjdium, Podocarpus n cgm. Araucariaceae. OTMeAeiiu gah- 
nnmiuc iiaxoAKii Ephedra xaKnx bhaob, Koxopue iie AMerox anaaoroB cpeAA co» 
B|>CMGiniux nnAOB {Ephedra eocenipytes VV o d h. n Ap-)- Bo3mo>kho, axo hgko- 
TopuG BiiAu poAa Ephedra, npoBspacxaBmiTe na onpannax aoAGnoBoro Knp- 
rnacKoro MaxepuKa, nMGJin npeAKOB aa npeAejiauii pacnpocxpanenna ApeBnen 
cpeAnaeMHOMopcKOH <|iaopu, xaK me KaK n poA Welwitschia. Ho axox Bonpoc 
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<Diir. 8 . Apca;iu coapeMcnHUX bhaob pojia Gnetvm L., Araucaria J uss.. 
Podocarpus L. H e r i t. 

/ — Gnefuin L.; 2 — Pocfocorptis L. H e r 1 t.; — A macorta 


lie BxoAHT B KOMaeTeHAHK) aBTopa it ocTaexca oTKpuxuM. MccjieAOBauHH 
M. M. HnbHHa, 11. 11. OBTOHHHHHKOBa II ApyrHXyieilUXnpHBOAHT K MHCJIH, 

axo $Aopa Ephedra Kaaaxcxana, mojkgx 6wxb, HB^nexcn AepHBaxoM ApcBneu 
cpeAHseMHOMopcKoii $jiopH. Apeaa cospeMeuBoro pacnpocxpaHCHMa poAa 
Ephedra paaopsan ii iiMeex Aeaxpu h b CpeAiweMuoM Mope ii b Aaiiii, axanate 
B K)h{hoh h CcBepHOH AMepiiKe (^iir. 9). 

SaMexHoe yBJiaHtueHiie ii neKoxopoe noxoBOAaHHe KJiiiMaxa b HiiHiueM h 
cpeAneM OBHroAGHe (b HaHajio ero) coBepraeimo iiaMeunjiii o6jiiik pacxtixejii.- 
Horo noKpoBa cymii, a nocaeAyioiAHe xeiixommecKMeABiiHieBUH, ti3MeiiiiBniBe 
pauMcpw H Koii^tiirypaAHio MaxepiiKOB, noc.iyHUi.nu iipiiaiiHOii xoro, mxo ii3mc- 



<l)iir. 9 . Apea.i cospoMCHHUx bhaob i) 0 ;xa Uphedra I.. 


hm;ich ji 4>JiopiicxH4ecKuii cocxau pacxiixejibuoro noKpona aa ciex Miirpainoit 
H3 ccBepo-BocxoBHUx paHoilOB, a xaKHie cocxaB pacxiixejii>nocxn .la chcx paa- 
BHXiiH ayxoxxouuux ii ajiJioxxouuHX yMcpeunux a.ieMcuxoB. 

Ha KHpru3CKOM MaxepuKC ii na loro-aaiiaABUx yqacxKax MyroAH{ap 
iiaBiiiiaiox pa3BiiBaxi>cH cMeinaiiHO-niHpoKonncxBeiiHiiie neca, b MyroAHtapax, 
no-BiiAHMOMy, c npeo6AaAaimcM cpeAU30Muo,MopcKHx ncMiioaenciiux ii /KCcxko- 
•xiicxiiHx 3Ae.MeuxoB, na KiiprnacKOM MaxcpHKc — c iipeoSjiaAauiicM aanax- 
CKHX BiicxonaAHMX yMepeiiHux. 

CncKxpu qeraHCKBx oxjioHieiiiiii CeB^puoro llpnapajiba — 6ojice Kcepo- 
(|)uxHbic, HCM CBGKxpM IlaBJiOAapcKoro npiiiipxufflbH. Jleca c 6 ojiothwm kh- 
napncoM BnepBbic noaBnanct na K a prase Koii cyme, b ceBepo-Bocroanux ee 
paiioiiax. IlocjioAuec xopomo yBaauBaexca c 4>aopoii cpaBuiixeabno yMcpeu- 
HMX cMomaiiHO-miipoKoaiicxBeiiiibix accoB c Taxodium ii3 o.inron,euoBbix oxao- 
mcuiiH KyayuAiiHCKiix cxeneft SanaAnoii CiiSiipii. 

PasBiixitc CMeraauHO-uiHpoKoancxBeHiiiiix accoB c Goabmusi uaii MCiibmiiM 
yaacxncM SoaoxHoro Knnapnea oAHOspcMCHUo iia6aK)AaexcH ii b KpuMCKO- 
KaBKa.xcKoii o6aacxn xauHie c Haaaaa oaaroucHa. IlocacAUHe AauHwe no Aao- 
BO-Ky6aHCKOi"i BnaAnne necKoabKO asMenaiox AeTaab iiapncoBaHiioik anxopoM 
B 1953 r. cxeMbi npoABnaccniia cpaBunxeabno yMcpeniiofi ^opw c Taxodium 
c BocTOKa a 6ojiee pamiec noaBaeane nuababi T’axorfiiwa b cneaxpax asaax-. 

CKBX. 

Boace AexaabHoe nccaenoBanne MaccoBoro Maxepnaaa no ceBepnosiy IlpeA- 
KaBKasbH), a raame noBbiii Maxepaaa no sanaAnoMy HpeAKaBKaabio nona- 
saaa, axo b paAC pcrnouoB noaBacaae 6oabmoro Koanaeexsa nbiabQbi Taxodium 
npnypoaeao ne xoabKO k cpeAneoanroaenoBtiM, ao n k HHHtaeoanroueiioBHM 
otaoJKcnnaM, x. e. k xaAywcKOMy ropnaoaxy, Koxopun cnaxponnanpyoxca 

n 
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c OTjioweHHHMH HcraHCKiix rjiuH. IlpaBMa, upjiuaAJiejKHOCTfc 3 tou nujibmj 
HMeHHO K BHfly Taxodium aff.rfisiic/iumemeHeAOKaaaHa, HonaxoAKHnujibi^a 
3Toro pofla o 6 hhho CBasMBaiOTCfl c snoxoii pasBHXHH niHpoKOJiacTBeHHux 
•lecoB, a cneKxpH xaflyMcmix oxjiojkghhh, b KoxopHX odHapyjKGHO 6ojibmoe 
KOJiHiecxBo BBuibati Taxodium, coflepatax 3HaHHxeflbHoe KOjmaecxBo nuabau 
ApeBecBux nopofl, bo 3 mo)kuo, uiiipoKOjmcxBeuHHX. 

HeraHCKoe Bpejia b Ilpiiapajibe u llpuMpTuinbe BuaMeuyexcH npiixoKOM 
paajiHHHHx xBOHHbix, B HacxoHmee BpeMH npHypoaeuuBix b ochobiiom k axaau- 
TiwecKHM SeperaM CeBepnoii AMepiiKii [cochu h3 cenmiH Strobus, Taeda 
Australes, Banksia, a xanate Taxodium Rich. (^ur. 10). J 

B KOHae cpe/taero ii b BepxaeM oauroaene oSiiaataioxca doabmue upo- 
crpaacxBa cyuia b cbh3h c HHxeHCUBUbiMU nofluaxHHMH b oSaacxii MyroAmap 
Ji OKpaiiH KaaaxcKoro aaropba. B CesepHOM Bpaapaabe a b IlaBaoAapcKOM 
llpaapxmabe axo spoMa npaMepiio coaaaAaex c noaxa noauuM BunaAeuiieM 
113 cneKxpoB iiHabau Taxodium distichum. OxoxnepaoA aiiaMeuyexca miipoKUM 
pacnpocxpaiieiiueM paaauaiiux buaob coceii a Apyrax poAOB com. Pinaceae 
(poAbi Picea, Keteleeria, Abies, I'suga), ocuoBuoe aacjio buaob aoxopHX b iia- 
CToaatee Bpeiia apaypoaeuo k axaaaraaecKOMy ao6opea<bio CeBcpuou AMcpa- 
Hii a SaaaAHoa Eaponu, CpeAuseMUOMopbio aioro-BOCxony Aaaa (^ar. 11 a 12). 
ll])a 3X0M ociioBaaa Macca poAOB a buaob, OauaitaxK auae oSaxaiomuM aa 
BocxoKG Asaa, oxMeaeua b caeaxpax nafiaoAapcKoro Ilpaapxbiuiba. B caoux- 
[lax Geaepaoro ITpaapaaba ax atia'iiiTejibno Meabuie. 

CaoKxpu, coAepatautae HauSoabuiee aucao buaob cocoa a xapauxopasyio- 
lUaecH aScoaioxHHM npeo6aaAauaeM aujibau poAa Pinus uaA bcomu BaAOMU 
Apyrax xBoiaiux, odbiaao CBaaaau c aoHBaeiiaeM a mapoKUM pasBaxacM 
luupoKoaacxBeauou aacxoaaAHoii (|).Aopiii co ananaxeabubiM yaacxuoM cepeatao- 
HBcraux. 

Boaiia pacapocxpaacaua ajapoKO.’xacTBOuaou yMepeaaou uacxouaAHoa 
<})jiopbi, B OCHOBHOM ABuraioutaHca aa aaaaxcKux aeaxpoB (Kuxaa?), oxBa- 
I ujia Bce npocxpaacxBO oduiapaoro Kapraacaoro Maxepaaa a SanaAaoa Ga- 
oapa, ox 03. 3aiicaa ao 03. Haau, a aa aaaaA — AO MyroAJaap. Ho axo uiapo- 
aoe pacapocxpaueaae uiapoaojiacxBcaHou ^aopu uojibaa paccMaxpuBaxb aaa 
ciijiooiHoe noapurac, aaa axo apOAnoaarajia OoabuiuacxBO uccJieAOBaxeJieii 
aa ocaoBaHua jiuctobmx oxueaaxKOB. Pacapocxpaaeau Ouau uiapoao.nacxBeH- 
auenopoAbi aaSoabuiou xeppaxopaa, no pacnpocxpaaeaiie axo 6ujio no cnjiom- 
HMM, a npaypoaeuHiiiM a cooTBOxcxoyiomasi bmcotuum oxMOxaaM a a oOaxa- 
HUBM c Aocxaxoaao OoraxuMU BJiaroii aouBaMa. 

OAuospeMOHuo c paaBaxuoM mapoaoaacxBciiaux aecon pacapocxpaueabi 
ouaa o6anbuo npoaspacraBmac xBoiiubie: aa aecqaaux xeppacax pea, aa 
apacxajiJiaaecKBX Maccanax uaropba, aa BHcoaax Oopcrax MOJieiomero Mopa 
pacnojiarajiacb caMUc pasuoaOpaaiiuc cooSmecxoa cocaoBux a CMCiaaaabix 
xnoiiubix aocoB c pasjinMauMU BiiAaMU cjica, acApoB, cocoa, Tsuga a tbccob. 

Ha naxopajiHX Mopa a coaoiwaaoBux noanax ooaabuo paananaancb noay- 
aycTHBiaac a nycTMuaHO acconaaqaa c Maccoii' rpaBaancxux acopo^axoB, 
aoTopwe npoaaaaaa Bayxpb cTpaaw. B axo Bpean b ccBopaHx a loxaaMx paiio- 
aax Hasaxcraaa, ao-BitAUMOMy, yjac aaaajia aaa.aaAMBaxbca ajicMcuTH casaa- 
aoro xnaa, b Hpaapajibo HiO yKopcaaaacb aoaynycxuaaHO coo6mecTBa. 

B caMBix Bcpxaax ropaaoatax acraacKoa cbuxu a b aaatnax ropaaoaxax 
ncpBoa cBaxiii KoaTaacuTajibabix OTaojKoanii Han.ioAapcKoro Hpaaptiiiniba, 
a xaKHic B anwanx ropaaoaxax KyraufiyaaKCKoa coaxiii CcBcpaoro Hpaapajiba 
cacKxpH ii3o6iiAyioT aiiijibaoit xBoaHUx aaaaaxo.xbao 6o.iee yMopeaaoro 
xnaa, bom b Mopcanx ox.ioaceanax. 

B Bcpxanx ropnaoaxax cpoAuero oanroaeaa a b BcpxaoM ojiaroaeae ae- 
KOTopoe ocyareane KJiHMaxa a nocxcaeaHOo aoxojioAaaac cro CKasuBaioxca 
B noaxn bojihom ncaeaaoBeann nunbau Taxodium a b nocroaaoM yaacTaa 
mbUibAU Epivedra. 


n 


7/ 


10/05 : CIA-RDP81 -01 043R001 000060004-6 



<DHr. 10. Apeaau cospeMCRHux braob Pinus ceKann Australes Loud.* 
Pinus ceKURu Taeda S p a c h., Pinus ceKaHH Strobus Shaw, h poAOB 
Taxodium Rich. 0 Tsuga Carr. 

Pinu* pahulris MIH.; ?— Pinus ccKuini Taeda Spacb., 3— Taxodium Rich., 

# — PisWMceKUHRStrobus S ha w.; S — Ttui/a Carr. 
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llparoK xBOHHHx, npHypoHCHHUx B uacroHmee BpeiaH k bocto'ihhm OKpaH- 
11 uM AsHaTCKoro MaxepiiKa, HMeuHO b 3to BpcMa ocoSenno iiHTeHCHBen. B co- 
crase cneKxpoB xBOHHO-niHpoKOJiHCXBeHHBix jigcob yMepennoro xnna ocoSen- 
jio «pKO BupaHteiio yqacxHe bhaob, hoaoShhx bocxohhochShpckhm h aaaax- 
cKO-KHxaHCKHM; HanpHMcp Picea alata sp. nov, (pollen), no;io6HaH Picea 
jezoensis Carr., Keteleeria davidianaeformis sp. nov. (pollen), Abies 
protofirma sp. nov, (pollen), Abies sibiriciformis sp. nov. (pollen) u ap- Bo 
Bcex cneKxpax Bxopon cbiixm Koiixiiuenxajibiitix ornoweniiii IlaBjioAapcKoro 
llpHHpxLifflbfl mnpoKO pacnpocxpaneiia cociia xima Pinus silvestris. B cneKx- 
pax cnuxpopuou eik qujimtxjmcKoTi cbiixm CeBepiioro Ilpiiapajibn ynacrne 
a.iiiaxcKoro aneMenxa BMpanjeno BiiaHuxejibuo cjia6ee. 

K Konqy OAiiropena b panoiie ripiiiipxMmbH naqiinaercH snaquxejibHoe 
oueAHenne necHMMii ^opManHUMii, Koxopoe cxanoBiixcn eine saMexnee b mho- 
HGue H ynte k MiiOAeu-nniioAeny npuBOAux k nonxii noniiou CMene jigchhx abha- 
juaij^xoB oxKpMxuMH cyxocxenHHMH. AiiaaornnHoe nBAenne naBnioAaexcH h 
B ripiiapaABe, tag MuoneHOBan ^ayua yKaBHBaex ua auanaxeAbnoe yqaciHe 
cTcimux H nonynycxMHHMx oaeMeuxoB b o6me.M uoMnneKce MneKoiinxaiomHX 
II nxuii. 

Mo/Kho upeAcxaBiiTB ce6e, hxo Bonna uacxyiiaBuinx c ceaepa u ceaepo-BO- 
CTOKU niHpoKOAHcxBCUHux niicxonaAuMx upeACiaBiixeneH aecnon ^aopu 
(ixyprancKoro XHria» (b noHiiMaiinu A. H. KpHnixo^oBiina), ABuiiynniaHCH na 
OKOimaxeabHO ocBoSoAHBinnecH ox Mopn yaaoxHii cymii h oxpaaiiBraaflcfl b pea- 
i;oM uoBMineuHU upoAeuxiioro coAcpmaimn nMAbitH ninpoKOAiiCTBeimux no- 
])OA B cneKxpax, aiiaqiixenbiio ocnaCna. 

IIpoHaoinAO 3X0, no-BiiAMMOMy, noA BAUHnneM o6u;cu apHAnaapnii n noBU- 
uioHHn KOuiuHeuxaAbHOCxH KAUMaxa H B cBflan c 3 thm — pacnpocxpaneiiEB 
cpcAne- H lOHfHoaaiiaxcKax Kcepo^HxoB. Jlccnan pacxHXC.xbHOCXb, pacnpo- 
cxpauHBmaflCB Suao iia o6niiipiiux xeppiixopHHX lie CMorna SoAbme paasH- 
liaxbCfl H oxcxymiAa k aanaAy, ociaonB b ropraix paiiouax cyuiii CBonx xBoii- 
HMx npeAcxaBuxeAeii. OicxynaAa ona, bhaumo, b HanpaBACiinii TypraiicKoro 
npoAUBa, Ha xeppnxopiiH Koxoporo, no AanubiM E. II. Bohaobou M. M. IIo- 
KpoBCKOH, P. fl. ASyaapoBoii ii Apyrnx uccACAOBaxeAeii, cine b MHOUCue cy- 
lUccxBonaAH SoAbraiie mocchbu CMCmaiiHO-mnpoKOAUcxBeuiiux accob c yna- 
CTiiOM SoAOXHoro KHnapHca. ninpoKOAHCxBeHHue Acca AOKaAbnoro pacnpo- 
crpaiieiiiiH cymccxBOBaAH b IIpnapaAbe b MiioACuoByio anoxy. 

B cncKxpax IlaBAOAapcKoro npnnpxbinibH iiaxoAKU nuAbAU Ephedra cf. 
distachya L. ii Ephedra aff. intermedia S c h r. cxaiioBHrcH Bce 6oAee o6u’i- 
iiMM HBAciiiieM. Bcxpenaeicfl bha Ephedra cf. Przewalskii S t a p f., naxoAKH 
Koxopoii eme paa noATsepHCAaioT xecnyio cBH3b npanpruoiCKOH ij^Aopu c ny- 
CTblHHUMU o6AaCTHMH ASHII. 

BpcMH ^opunposaHUH ocbakob coAOHOBaxoBOAHoa apaAbCROH cBimi 
It IIpnapaAbe n mapoKO pacnpocxpaueHHMx rnncoHOCHUX tahh oaepaoro 
itpoHcxoHtAeiiHH B IlpHnpxbinibe csHsaHO ynce c HpKO BupameHHbiM ocyme- 
imcM KAHMara n oSipnM oSeAneiiHeM AecHOQ pacTHxeAbHOCxH, Koxopan, one- 
biiauo, b BHAe ocxpoBOB coxpaHHAacb bSaush oaepuux boaocmob. (Dayaa 
axax oTAOweaBa cBBAexeAbCTByeT ae xoabko o iiaAnaiiH aecaux mbcchbob 
( 6o6pBi, mcabcab), ho h o mapoKOM pacnpocTpaacaaa oxKpMTux accoABaABB, 
TAc o6aTaAn nniAyxH, xymKaaBBKB, HaacMBue nepenaxH b ap* 

CnopoBo-nuAbAeBbie cneKxpbi oABroAena 6eAHU BHAaMB roAOceMeaBUX. 
OcHOBHaa Macca bx yace aepecxana cyaiecTBOBarb na xeppHxopnB IIpBapaAbB 



* no nocAeAHBM AaHHUH K. B. Hbkb^Pobou b A. JI. HBBiHBa, oTAOBomait, otbocb- 
Mue E. n. Bobqobob k BBameMy MBOAeay, rbahiotcb BepxBeoABroBeBOBUMB, cooTBetcr* 
ByioniBMB no Bospacry ncTBepToi cbbto KOBTHBeBTaabHux OTAOBtenBH b nasnoflapcKOM 
npRBpnimiie. K comaaeBBio, r MOMenry cocTaBAesBR cboakb no roAOcraieHHUM asropy 
Be ynaaocb cme noATBepABTb sro noAonteBRe AaaBUUB cnopoBo^wnbAeBoro aRaaBsa. 
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<DHr. 12. CospeMeimoc pacnpocTpaneHHc Finns ccKnnn Ccmbrac, Sciadopitys, Picea jezo- 
ensis, Abies sibirica, Abies firma h poaa Keteleeria. 

I — Abies firma S 1 e b. et Z u c c.; 2— Keteleeria C a r r.; 3 — Picea jezctTisis Carr.; # — Seiado- 
pUy$ S i e b. e t Z n c c.; 5 — Pinus ceKtinn Cembrae S p a c h., C — Abies sibiriea L e d b. 


iL 


I H KasaxcTana. I'ojioceMeHHHe upeflcxaBjieHU scero narbio-mecTbio BanaMii 

I BCTpeaaioiAHMHCfl b cneaxpax cnopaflaaecKM. 

I llocieneHuoe oSeAHeHae cneiixpoB nujibAofi ApeaecHHx nopoA a onuoBoe- 

; MeHHoe oSoramenae ax pasjiaiaHMa aaAawa ipaBaaacxHx a KycxapaaKosaix 

; Kcepo^axoB noAnoAax aac k aoaxa a6cojiioxHO «6e3jiecaiJM» cneiixpaM Miioueii- 

; ajiaopeua. dAecb bo BpeMH GxjiOHieaafl naBjiOAapcKoa CBaxu a aecKOB c o6aab- 

I Hoa rannapaoHOBoa (j[)ayuoH rojioceMGHJibie urpa.xn HeanaBarejibayio po'ib 

I HaxoAKa nHJibma rojioceMeaabix b MuoaeH-iiJiaopeHOBbix caeaxpax coAeo- 

! Hmx eAauaHHHe sepaa Picea, Pinus, Tsuga, Taxus, Ephedra. 3ro coBaaAae^i’ 

c aoaxa aojiabiM acaesaoBeuaeM aHjiamj aiapoKOJiiicxuoaaux a aooouie uca- 
Kax ApeBGcabix aopoA- Ojiopa Ephedra paaBaBaexca napajijiejibao c aiapoauM 
pacapocxpaaejiaeM xpaBaaacxHx Kcepo(l)aTOB pasjiaaaux ceMeiicru, poAOB a 
BaAOB tChenopodiaceae — 0 sp., Compositae - 3 sp., Plumbaginacoae 
Grammeae, Umhelliforae {Ferula sp. (?)J a ApJ. ^ 

OAaaKO caoAyer ox.Meraxb, axo, aec.MOTpa aa ro, axo pcaKo ycajniBaiaaca 
Koaxancuxaabaocxb KJuiMara a aaaaare.abaaa apaaaaaAaa aeaa a aojiuo.Mv 
acaeaaoBeaaio Jiecuux (|)opMagaii oa^e b pauaoaexBopTnaaoo Bpe.\ia, — yc.ao- 
Baa Bjiaaiaocxa a ypoBeiib rpyaxoBwx boa ao AOJiaiia.M pea caocobcTBOBajiH 
paBBaxaio raaepeaabix aucoa luia poai,. 

B Bop.xa( 3 aerBepxjiaubix oxjiojKeaaax mm yatc aaxoAaM auaib eAiiaaauMf 
aepaa aujibuu Pinus silvestris a dojibaioe aojiaaecTBo Ephedra. 

llxaa, (jj.aopacraaecKaa aaaaaa iibiabAbi rojiocGMeaaux, aBjiaioaiaiica 
aacxbio qjJiopncxaaecKoro aaajiiiBa caopouo-abiabaeBbix cacaxpoa Boo6a;e, 
Aaex B03Mo>aaocTb BMAeaiixb pyKOBOAHa;ac caopoBo-aujibaeBue caoKxpu aah 
acjica ApoOaoro cxpaxarpa^jaaecaoro pacajieaeaaa MopcKax a Koarinioaraab- 
Bbix oxaowcaaa a conocxaDaxb oxaoHieaaa aaii CMCHiaMx, xaa a VAaacaaMx 
paaoaoB. 

flpocaoKaBaa {J)aopHCTaaeeKae Ko.MaaeKcu roaoceMeaaMx b cacKxpa.x as 
aocjieAOBaxeabao aayaeaabix oaopuux paapeaoB xpexaaaux a 6o.iee mo.ao- 
Aux oxwXOHtcaaa riaBaoAapciioro Ilpaapxuaiba aCoBepaoro Ilpaapajibn, .mojk- 
HO aoAoaxa k oSocaoBaaaio ApoSaoro crpararpa(J)aaecKoro pacHJieaenaa oca- 
AOBHMX oxjioHieaaii, aero ae noaBoaaex CAeaaxi. cxaiiAapraMii anajiaa c apo- 
CTMM ao;^4exoM BcxpoHeaaux (|)opM a coaocxaBjiGuaeM apoueaxHoro coAepwa- 
aaa ax. laa, uaaOonee xpyAaaa a-ih pacaaeaeiiaa xoaa^a coaoaoBaxoBOAaux 
a Koaxaaeaxaabuux OTao^Kcaaii lIpaapaabH, lIpaapxMiaba a npaacraioa^ax 
K uaM lypran a SanaAaoii CaSapa oGuhho Acaaxca aa cBaxM aa ocaoBaaaa 
.laxoaoraiocKax ocoGcaaocxca, ((>aopacxaHecKax aaxoAoa a cxaaAapxaMx 
aMAbucBbix aaajiH30B, b peayjibxaxc aero B03aaKaiox paaaoraacan o ao.xaae- 
cxBo 3xax CBax Kaa n Typrae, xaa a b npaapxHaibe. P. H. AbyaapoBa a 
li. u. .JlaBpoB ox Auy'i.iCHaoro ACJicuaa Koaxaaeaxaabaux oxjioHicaaa Typraa 
nepemaa k Aoxbipcxti.xoHHOMy. E. II. Boii^oBa a H. M. IloapoBCKan aab sxoro 
Hio paiioaa npcAJiararox xpexAJieaaoo Aoaciiae KoaxaneaTaabuoa xoaa^a. 

B ripaapxbiuibG npa apoABapaxcabubix accacAonaanax K. B. Ilit- 
Kii<l)opoBoa BMAo-'icao aoxupe CBaiH KOHTiiacHxajibaux oxjioMieaaa. HpoBc- 
Aeaae rpaanabi MOKAy nepBoii CBaxoii a BcpxiiaMa ropaaouxaMa aeraacKax 
oxAO/Kcaaa cajibao sarpyAaeiio b CBaaa c acKaroaaxeAbaoa ({)apaaabnoa asMcit- 
'iBBocxbio nocacAiiax a 3Ha<taxeabHbi.M OAHOo^pasaeM cnopoBo-nujibAGBiax 
encKxpoB 3XBX ox.xomeHaa. B aaexoamee BpeMH K. B. Hnaaij^opoBa npara-ia 
K BMBOAy, ’iTo oxjioHieitna, aawxeraiouine aenocpeACXBeHHO aa Bepxaax ropn- 
aoHxax aeraacKax rnaa c MopcKoii 4>ayHoa a npeAcxaBJicaabte o6bi<iHo necaa- 
Ma c MaaoMoaiHbiMa npocaonaaMB r.iaa a c o5ii.iacM pacxaxejibaux octaxKOB 
(Kan apaBaao, b bhag pacxaxeabaoa xpyxa), cacAyex oxaocaxb a nepBoa 
CBBxe KoaxaaeaxaabBHx oxaoHceaaH. 3 to BaoJiae cosaaAaex CAaaabiMH caopo- 
Bo-abiabaeBoro aaajinsa. BoabmaacxBo cneatpoB aa ropaaoaxoB necaoB a 
oaepao-exapaaBHX rjiaa c pacraxeabnoa xpyxoft oxaocaxca a noArpyanc- 
t'lnus Taxodium — Tsuga, a aoxopoa apaaBAAeatax caeaxpu Koaxanca- 
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xaiitHux oTjioHteuMU cpeAuero oAHroACHa. Bee cueKTpu KOHTHHeHTajibHUx 
CBHT B SoJitmeH HJiH MeHbmeH cienenH doraxH ahjibaoh mHpoKOjiHCTBenHHx 
nopofl u cepeHtKOABeTHHX, a xaKJKe coAepatax aHaquxejibHoe Konn^ecTBO 

IlHJIbUH XBOHHHX. IIpH nOMOIAH aHaJIHSa nUJIbAH rOJIOCeMGHHHX BHAeJIHIOTCfl 

PYKOBOAfliAHe rpynuH h noArpynnH cneKxpoB, Koxopue BUAepwHBaioxcH 
B cxpaxarpa^mecKOH nocjieAOBaxejibnocxn ii b IlaBJioAapcKOM IlpHHpxwmbe 
H B CeBepHOM npaapajibe. , 

Tan, BUflCHHexcH, hxo iiepBaa cBiixa b IlaBjioAapcKOM llpHupxbimbe (c p 
x,xuxejibHWMH ocxaxKaMH II paKOBHuaMU Cyrena), npeACxaBJienHafl mbjiko- 
cjioucxHMH rjinnaMH, nepecjiaHBaiomHMHCfl c necKOM, h caoHCXUMH rjiHiiaMH 
c flposHXOM H MaccoH pacxHXGJibuoH xpyxii, pacajieuaexcfl iia Asa ropHaouxa. 
HHWHHe cjioH (ropnaoHXH) cbhxu coAepJKax cneKxpu c npiiMecbio neKoxoporo 
KOAHHecxBa KcepoAaxoB h eipe 6 jih 3 kh k cneuxpaM sepxHUx ropn^uxoB aerau- 
CKUX rjiim (03. Gejiexbi-TeHrH3, o6h. 2 , ckb. 4 , noc. noAnycn). B hhx coAep- 
jKHXcfl eme cpaBHHxejibHO iie6oabinoe KOJiiiqecxBO nwjibAbi roaoccMeuiiux . 
CneKxpu 6oJiee aepxHHX ropH3ouxoB cbiixu (Araa-Caii, aor Kapa-KyAyi' 

11 AP-) coAepaiax cneaxpH, aiianoraqHue caeaxpaM KyxaaoyaaKCKOii cBiixbi 
B CeBepaoM Hpaapaabe c oSaaaeM roaoceMeiiaux. EcxecxaeimuM buboaom 
oxcioAa SyAGX, hxo Baataae ropnaoaxM nepsoa cbiixu nBaaioxca aaa ou nept*- 
XOABUMU ox MOpcKoro K KOuxHHeBxaabBOMy oaaroAeay. OcaoBaaa Macca ox- 
aoHteaHU nepaoii cbhxu oxaaraaacb yate oAUOBpeMeaao co caoraMH ayxaaDy- 
aaKCKoii cbhxu CeBopaoro llpuapaabH h coAepaiiix ooaiixoBue aieaeanue pyAU 
(03. Kapa-Cy, oCa. 13 , 14 , 15 ). Caeaxpu, BUAoaoaauo na rami a bockob b bxhx 
iiVUKxax, coAepaiax nuabuy Tsuga crispa sp. nov. (pollen), T. torulosa sp. 
nov. (pollen), Pinus minutus sp. nov. (pollen). B Typrae (ecaii cpanaHDaxb 
c AainiuMuP. fl. A6y3flp0B0H, Koxopaa expoux cxpaxiirpai^HMCcKoe paeqaeae- 
Hiie itouxHHeaxaabHOU xoaaiH, apuAepaiuBaflCb cxcmu B. B. Jlanpona, b ho- 
caeAucM ee Bapnaaxe) oxaoHteaHHM aepBOH cbhxu IlaBaoAapcKoro lIpHHpxu- 
rabH H CeBepaoro ripnapaabH cooxaexcxByex «npHcxHaoxepHeBafl» CBHxa 
c npiiMGCbio Kcepo^HabHoii $aopu b hhjkbhx caoax. 

K cowaaeauK), mboio anaao eme ae npoAeaaau cnopoBO-uuabueBue aiia- 
aH3u KoaxuaeaxaabHUX oxaoHteaHH TypraacKOH BnaAnau h noaxoMy noua 
Hex AOCxaxoHHUX Aaaaux, «ixo6u coaocxaBHXb hx co CBHxaMii IlpHapaabn h 
II pHiipxumbH aa ocHoeaaHH pyaoBOAHaiHX ij^opM roaoceMenaux. OAnaKO 
naSawACHHa K. B. HnKH^opoBoii a npeABapHxeabHuu npocMOxp caopoBo- 
nuabACBUx cneaxpoB, a xaawe cpaBaeaae Aaaaux cnopoBO-nuabaeBux aaa- 
aaaoB c BunoAaMH B. C. KopanaoBoa ( 1955 ) o MaKpocKonaaecKax ocraxKax 
(Jiaopu roBopax b noabsy xoro, axo Bxopaa CBaxa IlaBaoAapcKoro ripaapTumba, 
•laaHKxaacKaa CBaxa b Bpaapaabe a aBApaKOtepaeBafl CBHxa (BKaioaaH 6o- 
aaxxaMCKHe caoa) TypraiicKOH BnaAnau oxaaraaacb oAuoBpeMCHUO (^lar. 13 ). 

HexBepxaa CBaxa KoaxaneaTaabaux oraowenaa b npaapxumbc, aecMOxpa 
iia xo, Axo onaao Boapaexy oraocaxca a BepxaeMy oaaroAeay (K. B. Hhkh(|)o- 
poBa), no xany cneaxpoB npaaBAaeMtax k Bepxaeii rpynne caeaxpoB Epftedra, 
K KOTopoH xaKJKe oxaocHxca MHoaeaoBue a Maoaea-naaoneHOBue, a xaKJKe ii 
AexBepxHAHue cneKxpu. B axoa rpynne BUAeaaexca HnjKHaa noArpynna cneKX- 
poB Pinaceae, k Koxopoa oxhochxch abb xana cneKxpoa — oaHropea-MHone- 
noBUH AexBepxoii cbbxu a MHOAenoaua — apaabCKoii. Fpynna caeKXpoB 
Ephedra auAeaeaa aa ocaosaHHa xoro, axo epesia ^opMapoBaana ax xapaK- 
xepnsyexcH noexeneaaMM BunaAeaaeM 6oabmaHCXBa bhaob a poAOB roaoce- 
meanux, apeACxaBAeaaux b Aoyx npeAtiAymax rpyanax. HaAaao oSeAHenaa 
cneKxpoB oxaocaxca ko BpeAiean oxaojKeaaa AexBepxoa cbhxu KoaxaaeHxajib- 
HUX OXAOJKeaHH. 

HxaK, cyAa no coexaBy cnopoBO-nuabneBux cneKxpoB MopcKnx h kohxh- 
HcaxanbHUX oxaoJKeaHfi a ^AopacxnAecKOMy aaaaaay coexaBa nuAbAU rono- 
ccMeaaux b axax cneKxpax, c yAcxosi aaaeoreorpailiHACCKHX Aaaaux, Buac- 
iiaexca caeAyiomee. 
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1. rojioceMeHHiie pacxeHHH HMena BecBnia cymeciBenHoe anaBeHae b najieo- 
renoBOH pacTHxejibHocTH KapraacKoro MaiepaKa, Myroflacap, a TaKHte 6 jib 3- 
iieataa^ax yaacTKOB cyma Cpeflucik Aaaa a BOCToaHHX OKpaaH KaBaaaa. 

2. AoaoaeHOBoro BpeAieaB xapaaTepao Meabmee yqacTae roaoceMea- 
HHX B pacTaxeabHOM noKpose. OcoCohuo caabuoro paaBHxaa roaoceMeiiHbie 
^^ocxaraiox b BepxHeM aoi^eHe a cpeflaeiii oaaroi^eHe. B axoxaepaofl b caeaxpax 
iiaGaioflaexcfl ocoSeaHoe paanooSpaane nHabpH saAOB roaoceMeHHHx, Haa- 
ooaee mapoKO b cpefliieM oaMrorieue paasaxH npoAcxaBaxeaa poAa Pinus. 
Haanaafl c Bepxaero oaaroii,eHa naSaioAsexca peaKaii caaA a pacapocxpa- 
iieiiaa roaoceMeaaHx, npoAoa>Kaioataacfl b MBopeiic a aaaoAene. K Koaay 
aaaoij,caa roaoceMeuaue, ao-BaABMOiviy, dbiaa apeAcxaBaeaH b ocbobhom 
xoabKO AsyMB poAaMa: Pinus a Epfiedra. 

3. CpeAH roaoceMeaabix naaeoreua ocaoBaoe xiecxo aaaaMaan paaaaqubio 
apeAcxaBaxeaa Kaacca Coniferalcs; b noAMHiieuaa duaa Cycadaceae, Cinlcgoa- 
ceae, Gnelaceae a ap- 

4. Cocxau roaoceaieanbix Boodute a KJiacca XBoiinbix n Bacxaocxii dbui uc- 
oAaaaiiOB b apoAOJiHteaae paaaaHUbix bckob Kailiioaoa; aaMCiieiiae cocxaBa 
rojioceMeiiaiJX npoacxoAaao no a BjiaauueM uaMeaeauH KjiaMaxa, pejibe(j[)a a 
pacraapeiian aJiomaAa MaxopaaoB. 

5. B donee ApeBunx oxnojKeiianx naneoreua ^JiopacxanecKna odjiiiK cneax- 
poB rojioceMcaaux dHJi CBoeodpaaeu. B luix conexanacb iipoACTaBaxenu 
Apenanx xponnnecKax a cydrponuBecKnx 4>nop roiiABanM (?) a Apenuero 
CpeAaaeMuoMopbn npa ueauanaxejibiioM ynacrmi yMepeanoro aaiiarcKoro one- 
Meuxa . 

6. B cpcAiie- a nepxaeonuroAeaoBoe opeMa, aoA BnaaaaeM pacatapeuiui 
MaxepaKOB Aaaa a Eaponbi, a aaxew acaeaaoBeaaa TypraiicKoro aponaaa, 
ocyaiecxBJiaercacMemeaae 4)Jiop, npoacxoAnaiax oxApenaero cydipoauaccKoro 
cpeAiiaeMBOMopba, c <i)JiopaMa yMepenauMa, npoacxoAamaMa aa doctobiiux it 
KiixaiicKiix aeaxpoB Aaaa. B peayjibxaxe ^opMapyoxca nonaa (Jtnopa, aiiaaa- 
xcjibao donee yMepeaaaH a donee doraxaa poAaMii a BiiAaMii xboiuilix iia com. 
Pinaceae, aeM (jtnopa aoaeaa. 

7. B cnaaa c oda^nia ocymeaaeM KniiMaxa a nporpeccapyioaiaM yBoniiHC- 
aaeM KOHTnaeaxanbiiocTii ero, b ocodeanocxa b Ilpaapanbe, pacTiiTcnbiiocTb 
oxKpuxbix Mecxoodiixauaa Bbixecanex ApeBecaue accomiaaiia. IIpnioK xBoii- 
aux pacxeiiaa aa aanaxciaix aeiixpoB aa xcppnxopaio Kapniaaii npaocxanan- 
nnBaeica. XBoiiawe nocxenenao oxcxynaiox k ropiiMM paiioiiaM. 

8. B Mnoaea-nniioaeae ApcBecaaa pacxaxenbiiocxb, b iom aacne a xBoiiiiaa, 
aoaxa nonaocxbio ncaeaaex aa aayqaeMHx xeppaxopaax a OAiionpeMeniio npa- 
odpexaex donanioe anaHcane $nopa Ephedra. 

9. IIpocneAnB nocncAOBarenbUbie axanw paanaxan ronoceMCinibix na xcp- 
paxopaa Ilpaapanba a Kaaaxcxana, Haaniiaa ox anatnax ropaaoiixon aanco- 
reaa a ao uauiax Ancii, yAaexca BbiAenaxb onpeAeneaiiHe axanbi b ee paaniirim, 
KOTopbie oxpaHiaioTCH aa cocxaBe cneaxpoB, naBneqeaaHx na naneorenoBbix, 
neorcHOBHx a neTBepinnaux oxnowenaa nocneAOBaxenbiio. 3 th cneiixpia ac 
TonbKo oxpajnaioT ncxopaKO-^nopacranecKne axanu paanaxan ronocoMeiinux, 
no HMeiox a Koppeniipyiomee aiianenae. BbiAenenM rpynnw, noArpynaw a 
xanH cncKxpoB a neKOTopwe pyKonoAnaiae (JiopMM Ana nax ($ar. 14 a 15). 

I. /Ina rpyaoH Podocarpaccae — Ccdrus^ rTpaapruarbc xapnaxopiiw: 

a)CncKxpu iioArnayKonaxoBou cnaxti 

Dacrydium elalumijormis sp. nov. (pollen) — OKono 20% 

Podocarpus (3 sp.): ’ 

Podocarpites hasakhstanica sp. nov. (pollen), 

Podocarpus sellowiformis sp. nov. (pollen), 

P. andiniformis sp. nov. (pollen): 

Cedrus (5—6 sp.) — okojio 28%: 
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Cedrus parvisaccata Z a u e r (pollen), 

C. longisaccata Z a u e r (pollen), 

C. laxireticulata Zauer (pollen), 

C. pusilla Zauer (pollen), 

C. aff. deodara L o u d.; 

Picea tasaranica sp. nov. (pollen), 

Pinus gerardianaeformis sp. nov. (pollen), 

P. banksianaeformis sp. nov. (pollen), 

P. protocembra sp. nov. (pollen), OKono 18%, 

Wclwitschiacites protoinirabilis sp. nov. (pollen), 

Taxus cuspidalaeformis sp. nov. (pollen). 

d) C II e K X p u 0 II 0 K 0 B 0 ii c b a x ni 

Cedrus (5 sp.) — onono 12%: 

Cedrus Janc/ii II ii sp. nov. (pollen), 

C. pusilla Zauer (pollen), oko.io 5%, 

C. longisaccata Z a u e r (pollen), 

Pinus ponderosaeformis sp. nov. (pollen), okojio 10%, 

P. bicornis sji. nov. (pollen), 

Picea tasaranica sp. nov. (pollen), 

Agalhis ovataljorinis sp. nov. (pollen). 

Araucaria elegans sp. nov. (pollen); 

Podocarpites kasakhstanica sp. nov. (pollen), 

Podocarpus nageiajormis sp. nov. (pollen), 

Torreyaites a Torreya calijornijormis sp. nov. (pollen) — okojio 14%, 
Pinus ceimaa Cembrae — okojio 20%. 

B CoBepno.M npiiapa.ibe nepxiieii aacrii axoii rpjniiibi (x. e. cueaxpaM, oiioko- 
Bon cBuxbi) cooroeTCTByex rpynna Podocarpaceae, Ana Koxopoii xapaKxepno 
iipiicyrcxBuo iibi.ibnu c.neA3'iomax biiaob: 

a) C II c K T p bi X a c a p a a c K o ii c n a x u 

Cedrus laxireticulata Zauer (pollen), okojio 10%, 

C. longisaccata sp. nov. (pollen), okojio 10%, 

Dacrydium elalumijormis sp. nov. (pollen), oko.ao 10%, 

Podocarpus nageiajormis sp. nov. (pollen), oko.io 10"o, 

Picea tasaranica sp. nov. (pollen). 

Araucaria elegans sp. nov. (pollen), 

Pinus protocembra sp. nov. (pollen), okoao 15 ?o, 

P. banksianaejormis sp. nov. (pollen), 0 K 0 .no 20%, 

Taxus cuspidal aejormis sp. nov. (pollen). 

d)CneKxpbi caKcaj'jibCKoii CBaru 

Dacrydium elalumijormis sp. nov. (pollen), 

Podocarpus sellowijormis sp. nov. (pollen), 

P. andinijormis sp. nov. (pollen), 

Podocarpites gigantea sp. nov. (pollen), 

Agalhis ovataejormis sp. nov. (pollen), okojio 10%, 

Cedrus laxireticulata Zauer (pollen), oKo.no 10%, 

C. pinijormis sp. nov. (pollen), oko.io 12?b, 

C. longisaccata sp. nov. (pollen), 

C. Janchinii sp. nov. (pollen), 0 K 0 .no 20%, 

C. pusilla Zauer (pollen), 

Picea tasaranica sp. nov. (pollen), 

Torreya calijornijormis sp. nov. (pollen) a Torreyaites, OKO.no 10 %, 

6 * 
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Podocarpites gigantea sp. nov. (pollen). 

Pinus ceKiiHH Strobus. oKono 30%, 

Pinus taedaeformis sp. nov. (pollen), okojio 20%. 

II. /^JIH rpynnu Taxodium — Pinaceae b IIpHapTHinbe u Taxodium — 
Pinus B Upnapajibe xapaKiepno noABnenne ntuibi^u po^a Taxodium Rich. 
‘Tsuga Carr., Pinus pence f ormis sp. nov. (pollen), P. minutus sp. nov. 
(pollen) H flp., a raioKe ocoSennoe oSajine bhaob pofla Pinus, npeACTaBjien- 
Horo paajIHAHUMH CeKAHHMH. 

B llaBJioAapcKOM npnnpTbimbenoArpynna Toxoc^tumaTou rpynnbi, k koto- 
poii OTHOCHTCfl cneKTpbi HerancKOH cbutu, b ochobiiom npeACTaBjiena cjie- 
AyioiAHME BHAaMn: 

Zamites sp. nov. (pollen), 

Encephalarites cycadioides sp. nov. (pollen ), 

Ginkgo hilobaeformis sp. nov. (pollen), okojio 10%, 

Ginkgoites sp. (pollen), 

Abies protofirma sp. nov. (pollen), 

Taxodium aff. distichum L. (Rich.), okojio 44*^0, 

Pinus strobiformis sp. nov. (pollen), 

P. protosilvestris sp. nov. (pollen), okojio 12%, 

P. ceKAiiii Banksia Mayr., okojio 18%. 

IIoArpynna Pinus — Taxodium — Tsuga, k Koropon oniocHTcn ciieuTpu 
iie(>Boii u BTopoii cbht, b ochobiiom coAepHtiix: 

a)CneKTpbi nepBoii cbutm 

Podocarpus aff. dacrydioides A. R i c li. 

MaKCiiMyM nwjibAu poAa Pinus (ao 80%), b to.m Huc-Tie: 

Pinus peuceformis sp. nov. (pollen), oKo.ao 15%, 

P. protosilvestris sp. nov. (pollen), okojio 12%, 

P. minutus sp. nov. (pollen), 

Picea schrenkianaeformis sp. nov. (pollen), 

P. alata sp. nov. (pollen) 

Keteleeria gen., 

Tsuga crispa sp nov. (pollen), 

Tsuga torulosa sp. nov. (pollen), 

Taxodium aff. distichum L. (Rich.). 

6) C n e K T p u b t o p o ii c n ii t m 

Pinus singularis sp. nov. (pollen), okojio 10?6, 

Tsuga aff. canadensis (L.) Carr., 

T. crispa sp. nov. (pollen), 

7'. torulosa sp. nov. (pollen), 

Pinus exelsae/ormis sp. nov. (pollen), oko.io 20?o, 

P. longifoliaformis sp. nov. (pollen), okojio 10?o, 

Ephedra aff. Przevalskii Staph., 

E. aff. distachya L. 

B CeBcpnoM Rpnapajibe noArpynna Cedrus — Taxodium, cooTBexcTByio- 
inaH noArpynne Taxodium IIpHnpTbirabH n BKJiioqaiomaH cneKrpbi qeraiiCKoii 
cntiTU, B ocHOBHOM npcACTaBJiciia cjieAyiotAHMn BHAaMn: 

Ginkgo aff. biloba L. h G. hilobaeformis sp. nov. (pollen), oko.io 10%, 
Araucaria elegans sp. nov. (pollen), okojio 10%, 

Podocarpus nageiaformis sp. nov. (pollen), 

Cedrus aff. lihani Laws., 

C. aff. atlantica M a n e 1 1 i, 

C. pusilla Zauer (pollen), okojio 12%. 



[ 

MaKCHMyM nbuibAH poAa Pinus (okojio 60%), cpeAH aAx: 

Pinus singularis sp. nov. (pollen), 

Taxodium aff. distichum L. (Rich.), okojio 12%, 

Gnetumites sp. (pollen). 

IIoArpynna Pinus laxodium — Tsuga, k Koropon otuochtch cnempu 
KyTaHhyjiaKCKOu ii HujinKTHncKOu cbht, b ochobhom coAepjKHT; 

a)CneKTpH KyranGyAaKCKOii cbhtu 

Taxus haccataeformis sp. nov. (pollen), 5—10%, 

Pinus aff. koraiensis S i e h. et Z u c c. (okojio 10%) 

P. minutus sp. nov. (pollen), 

P. ceKHiin Eupitys, okojio 30% , 

P. singularis sp. nov. (pollen), 

Taxodium aU. distichum L. (Rich.), 

Tsuga crispa sp. nov. (pollen), 

Podocarpites kasakhstanica sp. nov. (pollen), 

Abies sibirieijormis sp. nov. (pollen). 

6) G n e K T p u n ii Ji n k t ii ii c k o n c b ii t h 

Pinus taedaeformis sp. nov. (pollen), 

P. singularis sp. nov. (pollen), ox 10 go 5%, 

P. ccKHiiii Eupitys, 

P. minutus sp. nov. (pollen), 

Epherda gen. (2 sp.), 

Taxodium aff. distichum L. (R i ch.), 

Taxus haccataeformis sp. nov. (pollen), 5—10%. 

III. ,Hjifi rpyiinii Ephedra, BbiAejieimoii xojibKo ajik ripHHpTbiinbn, xa- 
paKxepiio iiporpecciipyiomee oGcAiienne BUAonoro coexasa rojioceMCiiiiHix, 
BunuAeiiiic ucjiux poAon ii cc.MciicxB ux u oco6cuno iiuxencHBnoe paaBiixuo 
Pinus aff. silvestris, a aaxcM P. silvestris ii poga Ephedra. 

OciioBubiMu pyKOBOAflmiiMii BiiAaMu AJIH uoArpynnu Pinaceae axoii rpyii- 
nu, BKJiioHaiomeii ciieKxpu HeTBepToii u apajibCKoii cbhx, HBJinioxca: 

Ephedra aff. intermedia Schr., 

Picea alata sp. nov. (pollen), 

Picea schrenkianaeformis sp. nov. (pollen), 

Pinus ccKgiiu Gembrae, 

P. aff. silvestris L., 

P. aff. exelsa Wall. 

,Z^JiH noArpynnu we Pinus — Ephedra, b Koxopyio BKaio’ieHbi cneKxpu 
naBjioAapcKoii CBnxbi n Bcex cbht ueTBepxHHnbix oxjioHteunu, ocHoniibiMH 
pyKOBOAHIAHMH BHAaMII HBJIHIOTCa: 

а) ,I^aH cneKrpoBnauaoAapcKoiicBnTbi n nawHeuexBepTiiHHMxoTaowciiiiii 

Ephedra gen. (3 sp.), oKoao 26%, 

Pinus aff. koraiensis S i e b. et Z u c c., 

P. aff. strobus L., 

P. aff. silvestris L., 

Tsuga aff. canadensis (L.) Car r., 

T. crispa sp. nov. (pollen), 

T. torulosa sp. nov. (pollen), -f-i 
Taxodium aff. distichum L. (R i ch.)-l- 

б) cneKxpoB cbht roa3ri5on, naaesou h nosAHeHexBepTBHHbix oxjio- 
wenBft — 

* SaaK + o6o3Ba?aeT eaH HH^ ue aaxoAKH. 
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Picea ceKi(HH Eupicea, 

Pinus aff. cembra L., 

P. aff. strobus L. 

P. aff. silvestris L., 

Ephedra (2 sp.), okojio 22%. 

10. Koppejinpyiomae rpynnbi cneuTpoB noaBOJimor: BHj^ejiufB noArjiay- 

KouuTOByio TOJimy necKOB h rjiuH b IlpiiHpTBimbe b caMOCTOfliejituyio, naii- 
6ojiee ApesHioio CBHTy — Meji-najieoueuoByio; conocxaBUTb onoKOByio CBuxy 
ripHHpTunibB c caKcayjibCKoii h ox^acTa c xacapaiiCKOU CBiixaMii Hpnapajibn; 
coiiocxaBiiTb BepxHne ropaaoiixM aineanpuKCKoii cbiixm 0. G. BajioBa (?) 
B Typrae c HHBKHHMa ropasouxaMH KyxaH6yjiaKCKOii cBiixbi b Ilpiiapajibe ii 
c uiDKHQMii cjiOHMH nopBOH cBuxbi B IlaBJioAapcKOM Ilpiiiipxbimbc, a KOilXn- 
iieuxaJibHbie oaepubie oxjiojKemifl ncpBoii cbuth b npmipxbimbe — co cpeA- 
iiUMH H BepxmiMii ropaaouxaMii Kyxaii6yjiaKCKOHCBaTbiB Elpiiapajibe; Bbmojiiixb 
B oxflejibHyio rpynny cbiixu: nexBepxyio, apajibCKyio, naBjiOAapcKyio ii cbiixli 
uexBepxH'iuHX oxjiojkghhu. axoii rpynnu xapaKxepeu ynaflOK paaBiiina 

rojioceMenubix. Ho BHAHMOMy cocraBy rojioceMeuuHX cjieAyex BUAejiiixb ox- 
jioHCGHHH qexBepxoii CBiixH B ocoSyio noArpynny ojiuroAeii-MiioAeiiOBoro bob- 
pacxa, a oxjio>KeuiiH apajibCKoii cbhxh — b noArpynny Miiorj,ouoBoro bob- 
pacxa; BUAeJinxb na ocuoBaHua BHAOBoro cocxaBa rojioceMCiiiibix pHA tiiiiob 
cucKxpoB, xapaKxepHByioiAHX MHOACH-nJiiiouenoBbie, iiii>Kue-, cpoAiie- ii 
BopxHOHexBepxiiqubie n coBpeMeimbie oxjio>Keuufl. 

11. rpaiiHAbi ^mopiicxiiqecKHX rpynn cnenxpoB coBnaAaiox c rpanimaMii 
CBiix, BUAejieuiiLix npii iiomoiah ^aAuajibuoro anajiiiaa. (DaopiicxiiHccKiiii aiia- 
Jiiia cnopOBO-nHJibAGBbix cneKxpoB abcx BoaMOHUiocxb Acxajibiio pacHJieiinxi. 
3X11 cBHXbi B xcx cjiyqaiix, KorAa uayqeuiie ux jiiixojioriiMccKoro cocxaBa iie 
Aacx AOJi>Kuoro 3^4)eKTa. 

12. CxcMa cxpaxiirpa^iiHOCKoro nojiOH;oiiii« pyKOBOABUInx rpyim nbi.ibuc- 
Bux ciioKxpoB rojioccMeiiiiux HBJiflexcH qacxbK) oGiAcii cxcmm cxpaxiirpa^iii- 
qecKoro nojioH<eim}i pyKOBOAHiunx ciiopoBO-nbijibAeBbix ciiGKXpoB ii ro.ioco- 
MGiinHx, noKpbixocGMGHiibix H ciiop B KOMn.iCKCc; B iiacToniAcii paGoTG aBXOp 
CAGJiaa noHHXKy BbinBiixb B03MOH<iiocxb paapaCoxKii xaKoii cxcmli iia iipiiMcpc 
iiayqGHiifl iiujibAbi ro.qocGMCunbix, bhag-igiihlix iib xpcxiiBiibix ii 6 ojicg mo.io- 
AHx oxjioH{Gimii CGBcpiioro Ilpnapajibfl ii IlaBJioAapcKoro ripnnpxMiubfl. 

B AaJibuGilineM 3xa cxeMa AOJiania Ouxb auaqiixcjibno pacniiipGua ii yxoq- 
HGiia npH iioMomn iiayqGHiin cnopoBO-nbiJibUGBbix cnoKxpoB iiGorGnoBbix ii 
BGpxBGnajiGorGiiOBbix oxjioHtcimik CcnGpnoro Ilpnapajiba, a xanwc b npoucccc 
ncpecMOxpa MaxcpnajioB no TypraiicKOMy npornSy, c npoBCAciincM ana.iii3a 
cocxaBa nujibAM ronoccMCimbix no xon cxgmc, Koxopoii npnAcpHiiiBajicn aBxop 
npn nayqeunn ronocGMennux n Flpnapajibc ii ripniipTuuibe. 

B aanjiioncune cjieAyx oxMcxrixb coBcpmennyio ncoOxoAnMOcxb BBCAciiiin 
B npaKXHKy cnopoBo-nunbAGBHx nccjicAOBaiinn xpciiranbix oxjio>Keiinii $.io- 
piiCTHHecKOro auajinaa. IIocjiGAirce noaBOJinx nciiojibaoBaib apcajibi coB|)e- 
MGHHLix BHAOB H poAOB AJi« pcmcHnu BonpocoB o nponcxoiKACHnii n MiirpaAnii 
*})Jiop, a xaKHce oGjiemnx conocxaBjienne OAnoBoapaciiibix oxjiomennfi na xep- 
pnxopnnx, anaqHxejibno yAaneniibix oahb ox Apyroii. 

HaAO nojiaraxb, qxo axo b nacxonmGG BpcMR eAimcxBcnno npaBiiJibiibiu 
nyxb K pacmn^poBKe Aannux cnopoBo-nbiJibAesoro auannaa n k pacmiipemiio 
BoaMOwnocxeii npuMcnennH ero b o6jiacTn cxpaxnrpa^nn. 
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^toucj-t/rnug. I 


VII. MOPOOJIOrH^ECKOE OnHCAHHE IlblJIbUM rOJIOCEMEHHbIX, 
BblllEJIEHHOfl H3 KAflHOSOBCKHX OTJIOJKEHHH 
lUBJIOAAPCKOrO nPHHPTbimbfl II CEBEPHOPO nPHAPAJIbfl 

CuoBOBO-nuJibueBue cnompu, BUAe.ieuiiuc aBxopoM us naneoroiioBux ot- 
jiojKeaufi naBJiOAapcKoro npuiipTuinbu u CcBopuoro npiiapaubu, pasiiooo 
pasHbi no cocTBBy; oim co«ep«aT 6onee 300 pasauaubix 3 “ 

^IPIIU KOTODUX nhWbua ro.ioceMcuiibix urpaei ucManyio pojib, 11 yaaciue 
ei B cnoKipL, npmiaaae>Kamux pasnu-JiibiM <=TP“™rpa4m40CK«M ropusoiixaM, 

BO Miionix eavHaHX mowct iimctl Koppcjiiipyiomee ondHeiinc. 

Thk riK iicnojib 30 Baiiiie Aamiux cnopoDo-iibiJibUeBoro auajiiiaa crpa 

"ort»on™«iio.„ n ...op n...io,’U,»..oi o 

accounaniiii. B HacTnocTii aio iipiiMciiiiMO k iicKOiiaeMUM ooonoHuaM 

MIOBbIX U lOXBepxmHHX BIMOB. axuM aBTOp yKaSHBaa Ha up 
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$opMH K HCKonacMOMy pacTeHHio, TaKofl cnoco6 xapaKiepHCTHKH HCKonae- 
MHx nBuiiaeBHx aepen, c oshoh CTopoHU, npadjiHataeT onpeflejieHHe k ecre- 
CTBeHHOH cHCTeMG, a c flpyroH — noKasHBaeT, too asTop He CHHTaeT bo3mo>k- 
HUM nOHHOCTLH) OTOHtAeCTBJIHTB HO nHJIBn;e HCKOnaeMHH BHA pacxeHHH c eo- 
BpeMeHHHM Aaa^e h b tom cayHae, ecjiH Mop^joaorHaecKoe cxoactbo biiMlah nx 

OHGBHAHO. 

Tojibko b tgx CAyaaflx, KorAa BcxpenGHHaH xopomeH coxpaHHOCxH hcko- 
naeMBH ^opna nuABHGBOH hah cnopoBOH o6oaohkh HMGAa xapaKxepHue (bh- 
AeAHioiHHe ee cpeAH npoanx hsbgcxhhx HCKonaeMux $opM) h noBxopHiomHecH 
Mop^oaomaecKue ocoSgiihocth, ho hg hmgab anaAoroB cpeAn nauiBHai cospc- 

MGHHUX BBAOB paCXGHHH, GH HpHAaBBAOCb HOBOG IiaaBaHHG, OCUOBaUHOG Ha 
xapaKxepe axnx Mop^OAomaecKiix ocoSeHHoexeii. Ilpn axoM qTo6iii noKa- 
aaxB, 'iTo BHA onncaH toabko no nuABne, AoSasAHAocB b CKoSnax caobo «pol- 
len» BnocAGACTSHH, KorAa Synyx cobashh cncxeMaxEraecKHe cnpaBonRHKn 
no Mop^oAornn hbiabhu cobpgmghhbix pacxeHHH, HaHMGHOBaHHfl iicKonaeMBix 
$opM B 6onBmeH Mepe Moryx 6 bixb yxoraGHBi. B Hacxomnee we BpeMfl oneiiB 
Bawiio, qTo6Bi oahh h xe we ^opMU BcerAa hmgah oaho h xo we HasBanne u 
iiCKonaeMBiu MaxepiiaA 6 bia 6bi cpaBHiiM. 

Abxop noAaraex, too, bosmowho, hm AonymeHBi neKoxopBie norpemnocxii 
B onpeAenGHHH nuABi;Bi, a noaxoMy saMenannH, Koxopwe Moryx noaHHKHyxB 
y AHA, HCHOABayion^Hx eropa6oTy, oh c roxoBHOcxBio npiiMGX bo BHHMaHne npii 
AanBEGHraeii pa6oxe.^ 

Onncanne BCxpeneHHHX $opM AenanocB napaAAeABno c noAcnexoM aepen 
npn BHaAHae. IloaxoMy BBinBAGHne ochobhbix Mop^onornqecKiix npusHaKou 
HCKonaGMBix HUABAeBBix sepeH (oSoAoneK) aanacxyio 6biao cacahho no oa- 
HOMy-AByM aKaeMHAHpaM. Bee npoSm o6pa6axuBaAncB anexHAnpyiomeri 
cMecBK), xaK TOO HCKonaGMaH nBiABRa 6BiAa npHeeAeua b coctobhiig, cpaBHu- 
Moe c axaAOHHiiiM MaxepnaAOM. Eoabdiiihcxbo onncaHiiHx ^opM AOKyMCHTii- 
poBaAocb iipn HOMOBAH MHHpo^oxorpa^npoBaiinH haii aapneoBOK. flpn abab- 
Hemnnx aHaAnxnnecKHx paSoxax bhochahcb nonpaBKii ua yKAOHeinui 
B pasMepax h b xapaKxepe cxpyKxypHHx aAeMenxoB. TaKofi mgxoa onncaiiufi 
AonycKaex, KOHenno, npo6eAu n HexoAHoexn onpeACAenna, KoxopBieAOAWiiM 
HcnpaBAHXBCH no Mepe HaKonAennH ^aKxnnecKoro MaxepnaAa. 

KoMHACKC HBIABABI rOAOCeMeHHBIX, BCXpeBeHHBIX B CnopOBO-HHABHeBUX 
cneKxpax naAGorena, coAepwnx xpn Mop^oAornnecKn paaAHHHBix xnna aepeii 
($Hr. 16): 

I. IlHABneBiiie aepaa c^epoiiAaABHBie, OAHonaMepHiiie, 6 e 3 BosAyniEiix 
MemKOB, OAHonopoBHe hah 6 ecnopoBHe ($nr. 16, rpa$a /, i— S). K axony 
xHny oxHOcnxcH nuABna Taxaceae n Taxacites, Taxodiaceae, Pinaceae (poA 

. Tsuga), Araucariaceae H AroHcarifcs; Gupressaceae n Cupressites; Gnetaceae 
{Gnetumites). 

II. IIuABAeBBie aepHa aAAnncoHAaABHEie, 6ecnopoBi>ie, OAHoCopoaAHMe 
HAfi 6e36opo3AHBie, 6e3 ckabaok hah co CKAaAKaMH, 6e3 BosAynmux MeniKOB 
HAH c sanaxoHHBiMH B03AymBUMiT HenmaMH ($Hr. 16, rpa$a //, 1—S). 
K axo^ XHny oxhochtch loiABnaGiiilcgoaceae, Cycadaceae, Ephedraceae n 
EphedHtes n Welwitschiaceae n Welwit^iacites. 

III. nuABACBue aepna caowhoS ^pMH, oSunso xpexHawepHue, b oxacab- 
HHx cAynaHX HexttpexKaMepittie, c AeHxpaAtHioi tcaom n BosAymmiMH Mem- 
KaMH (i^Hr. 16, rpa$a ///, 1 — 8 ). Kaxofirpynne othocbtch nwABAa Pinaceae 
(poOT Pinas, Pi^, Abies, Cedras, Keteleeria), Podocarpus h Dacrydium. 

niniBAa ceueficxBa rBHRroBt<x n ntHKaAosux b HacxonnteH pa6oTe oxapan- 
xepH30BaHa HCAOCTaTo*!ao hoaho ira-aa pewoexH ee naxoAOK b KafiHOSoncKHx 
ctieKTpax. KpOMe toro, coBpeMeHHaa ^opa flaex aah hhx otjeai, 6emdk epaa- 
BBTeAbHUH itaTepBaA, asaHHieABHo 6eAnee, ’xeii aah Apyrax ceite&cxB. 

‘ ABaaomao dpamaBa 1917). 


cxaxonHO ^anoMHHXB, too h 3 oSmHpnoro panee poAa Ginkgo b nacToamee Bpe- 
MH H3BecTen xoabko oahh BHA — Ginkgo biloha L. IlHAbna cgm. Pinaceae 
oxapaKiepHsosana nonnee, xan Kan cpaBnnxGABHBiH MaxepiraA abbea bosmow- 
HOCTB AOBOABHO mHpOKOXO COEOCXaBAGHHa C nHABHOH COBpeMGIIHBIX paCTGHHH. 

OxOWAeCXBAGHHG OnHCBIBaGMOH nbUIBHH C BIIAaMH HAH pOABMII HCKOnaG- 
Moii nbiABHH, ynoMHnyxoH b anTepaxype, nponsBOAHAOCB ne no roAOxnnaM, 
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Obt. 16. CxcMaxOTecKoe BsoCpawcBiie pasaaBHux Mop^onorimccKHx thbob 
nuabHu ronoc^GHHUx. 

I — nuJiBaa c^^poouxanbaan, ojxnonopoBan Ram CccnopoBan (/ — 5), oanoCopoaa* 

Ban BAB CcaOopoaABaR (6—5): 1 — taa Taxodium; S — tBb Sequoia; J — ran 
Xoxua; 4 — tbr Torreja; S — rnn Cnpressaceae; 6 — ran Sciadopitya; 7 — ran 
Araucanaceae; 5— ran T»vga. It — nunuia NraBncoBxaRbBaH, oanofSopoaRnan 
0—3) Ban 6ea(SoposnBafi (4—3). i— ran Oinkgoaceae; 3, t — ran Cxcada* 
ceae; i — ran Kpftedra; s — ran WeliciittMa. Ill — nuauja c.io»moS ^pmic 
BoaayiBBUMB MemRaMB: l— ran Pinna prolocembrs; s — tbb PodtKarjmt; 
s— ran Pinva ceBma Strobtis; 4— ran PinteaaUiirira;6 — ran Pinna aitceatria; 
e— ran Pinna ceKnmi Banksta; 7 — ran Cednia; 3 — ran Plcea 

d no onncaHBHM hah MHKpo^xorpa^HHM. PoAOXBrni b GoAbniBHCXBe CAynaen 
ocxaBaAHCB A^ Hac HeAecxynmiMB. 

Bee npenapaxBt, no Koxopuu bcaocb onBcaane ncKonaeMux ^pM, oxho- 
CHTCH K KOAAeKAHB PHH AH CCCP JMs 3082. npenapaxu B3 IlaBAOAapcKoro 

IIpHBpxuniBH Bueiox HHAeKc n , a H3 CeBepBoro npHapaAHa 

MEKpo^Krrorpa^HH cAenanu b ^^oxoAe6opaTopEH OxAcna cxpaxHrpa^HE ' 
FHH AH CCCP aaBCAyioiABM naOopaToptt^ A. M. H mcHTim m npa wmaepepr 
ciBennoit yaacras asropa. 3apitco»cn BimoAnenH anfopoit. 
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DBmHfl GIIHGOK BHflOB, nPHBE^EHHHX 
B OnHGAHHflX 
KJIACC CYCADALBS 
CEM. CyCADACEAE 

Zamites (pollen). 

Encepkalarites cycadioides sp. nov. (pollen). 

KJIACC GIXKGOALES | 

CEM. GINKGOACEAE 

Ginkgo bilobaeformis sp. nov. (pollen), ! 

Ginkgoites (pollen). 

JSJIACC CONJFBRALBS 
CEM, TAXACEAE 

Taxus cuspidataeformis sp. nov. (pollen). 

T. baccataeformis sp. nov. (pollen). 

Taxites (pollen). 

Torreya californiformis sp. nov. (pollen). i 

CEM. PODOCARPACEAE 

Podocarpus sellowiformis sp. nov. (pollen). | 

P. andiniformis sp. nov. (pollen). 

P. nageiaformis sp. nov. (pollen). j 

Podocarpites kasakhstanica sp. nov. (pollen). 

P. gigantea sp. nov. (pollen). 

Podocarpus aff. dacrydioides A. R i g h. 

Dacrydium elatumiformis sp. nov. (pollen). j 

CEM. ARAUCARIACEAE j 

Araucaria elegans sp. nov. (pollen). I 

Agathis ovataeformis sp. nov. (pollen), 

CEM. PINACEAE * j 

Abies sibiriciformis sp. nov. (pollen) j 

A. protofirma sp. nov. (pollen). j 

Keteleeria davidianmformis sp. nov. (pollen). ^ 

Picea lasaranica sp. nov. (pollen). | 

P. schrenkianaeformis sp. nov. (pollen). i 

I P, alata sp. nov. (pollen) (ex. gr. V.fezoensis Gar r.). 3 

■ , Cedrus aff. deodara Loud. j 

I 6'. laxireticuUUa Z a u e r (pollen). J 

C. piniforms sp. nov. (pollen). | 

C. Jtm^inii sp. nov. (pollen). 

C. parvimceata Z a u e r. (pollen). J 

C. pudlla Z a n e r (pollen). j 

C, aff. It^oni Laws. j 

j C. lor^isttccaia sp. nov. (pollen). I 

Pinas cembraefomis sp. nov. (pollen). I 

I P, sSt,'‘komiensis Sieb. et Zucc. 
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P. microsibirica sp. nov. (pollen). 

P. sibiriciformis sp. nov. (pollen). 

P. ex. gr. sibirica (R u p r.) M a y r. 

P. protocembra sp. nov. (pollen). 

P. ex. gr. protocembra. 

P. strobiformis sp. nov. (pollen). 

P. peuceformis sp. nov. (pollen). 

P. exelsaeformis sp. nov. (pollen). 

P. ex gr. exelsa Wall. 

P. gerardianaeformis sp. nov. (pollen). 

P. longifoliaformis sp. nov. (po len). 

P. ponderosaeformis sp. nov. (pollen) 

P. bicornis sp. nov. (pollen). 

P. minutus sp. nov. (pollen). 

P. taedaeformis sp. nov. (pollen). 

P. singularis sp. nov. (pollen). 
jP. banksianaeformis sp. nov. (pollen). 

P. halepensiformis sp. nov. (pollen). 
jP. protosilvestris sp. nov. (pollen). 

P. aff. silvestris L. 

Tsuga crispa sp. nov. (pollen). 

T. torulosa sp. nov. (pollen). 

CEM. TAXODUCEAE 

Sciadopitys tuberculata sp. nov. (pollen) [ex gr. S. verticillala S i e b. et 
Z u c c.I. 

Sequoia semperviriformis sp. nov. (pollen). 

Taxodium aff. distichum L. (R i c h.). 

Taxmiiumites sp. 

.Cunninghamia aff. lanceolata Lamb. 

CEM. CUPRESSACEAE 

Thuyoites (pollen). 

Libocedrus sp. (pollen). 

Cupressites (pollen). 

C. sp. (pollen), (aff. Cupressus pallens B 0 1 c h.). 

Chamaecyparites (pollen). 

KJIACC GNBTALBS 
CEM. WELWrrSCHIACEAE 
Welwitschites protomirabilis sp. nov. (pollen). 


CEM. EPHEDRACEAE 

Ephedra eocenipites Wodehouse. 

E. aff. Prszewal^ii S t a p f. 

E. aff. distachya L. 

E, aff. inlermedda S c h r. 

Ep^rites trinaia sp. nov. (pollen). 


CEM. GNETACEAE 





1. KJIACC CTCADAIJES CAl'OBMB 

CEM. CYCADACEAE — CArOBHHKOBtlE 

Zamites pollen ; 

Ilunma ceM. Gycadaceae h Ginkgoaceae othochtch k Tnny anjiimcoHflajib- j 

HHX, 6ecnopOBbIX, OflHOCopOaAHHX (hjIH C OAHOH CKJiaflKOH). 

Zamitea sp. (pollen) j 

Ta6«. I, pHC. 1—3 
IIpenapaT JSs 191 

Ilujibi^a DMeeT cxoactbo co cneAyiomiiMii $opMaMH, iiSBecTHLiMH no jiiixe- 
paTypnuM abhibum: ^ 

1933. Cyeadopites sp. W o d oh o u s e. Tertiary pollen. The oil shales of the eocene | 

Green River fornaation, p. 485, fig. 1—3. ■ 

1949. Bennettiteae — Pollenites lucifer sp. T h i e r g a r t. Der stratigraphlsche Wert | 

mesoroischer Pollen und Sporen, Taf. IV/V, Fig. 12. i 

1950. Cycadeen (oder Ginkgoaceen) Pollen R e i s s i n g e r. Die «Pollcnanalyse» aus- | 

gcdeliot aut alle Sedimentgesteino der geologischcn Vergangenheit, Taf. XVIII, 

Fig. 16—22. 

1950. Cycadeen (oder Ginkgoaceen) Pollen Reissinger. TaM wc, taCn. XIII , 4>nr. 13—15. 

nanspeBoe aepno ajinnncoiiAanbHoe, oAHo6opo3AHoe. /l,JiHHa aepna okojio 
25 ji, ranpHHa oKono 16 (x, oTKAOHennH b pasMepax b npeAenax or 3 ao 5 (x. 
OnepTaHne b 6okobom nonoweenn OBantHoe. Ha AnciaJibHOH cTopone ot oAuoro 1 

nonioca k ApyroMy npoxoAnr npoAOJibnaa 6opo3Aa. V neKOTopHX aepen 6o- | 

po3Aa no»iTn CKpuxa noA aaBepnyBinHMHCH KpaHMH (Ta6ji. I, pnc. 2), xan KaK 
sepno nacTo cMDHaexcH xaKHM odpaaoM, ^xo npan ero o6pa3yiox Henxo BpoAe j 

aaBepHyameroca Jienecxna. SKanna OAHocjiofinaa (npn yBennqeHHH b 400 paa), 1 

B OoflbiuHHCXBe CAyiaeB rjiaAKan nnn neacHoOopoAaB^axaH. Konxyp sepaa I 

pOBHUn EAH CAa 60 B 0 AHnCXbIU. i 

HcKonaeMan ^opitia, ecjin cyAnxb no onncannaM n pncysKaM, HMeex cxoa- j 

cxBO c nbUibRon Zamia muricata W i 1 1 d. b xom cnynae, ecnn sepno ne cmhxo | 

H coxpaHHex oKpyrjio-annnnxHHecKoe onepxanne. IlBUibna nune H<HByn;iix 
Zamia muricata onncana B. B. 3ayep (1950) b nncjie nponnx Cycadales. | 

Abxop oxweqaex, ^xo nujibna Zamia naieex ABycnonnyio odononny, axo paa- 
nmnMO npn yBeniwennH b 700 paa. 

Ecjih minbneBoe aepno Zamites Ae^opMnpoBano n necnojibKO cneaxo baojib 
6onbmoB ocn, oho nveex nenoxopoe cxoacxbo c nunbRon paoxennii ceMenexsa ' 
Umbelliferae hhh L^uminosae. 

C. H. HayMOBQH (1939) ^opiiiu, noAoCnHe Zamites sp., BKJUonenu b o6niyK> 
rpynny Intorta. 

Bee nepennenenBue Bume chhohhmu ne aqiot xonnoro onpeAenenna nan- 
Hon ^opuu, Tan nan aBxopbt oxhochx onneannue nun loutbpeBue aepna nnn | 

K ceiieficTBy i^nnaAOBBix hjih k ceMeScxBy OennexaroBUX. Kan HaBeciao, axn | 

ceuencxBa hbhhiotch nasOonee Apennefi BexBbio ronoceitensm, BCAymax j 

cBoe aanano eme c KaMenBoyrojttHoro nepnoAa> npiweii Cycadales mtenD ’ 
nrapoRoe paenpoexpaHenBe eme b lopcRoe b wenoBoe speMB^ B 6onee mohoai^x 
oxnoHteBBHX 3BaneaHe ax cajibHo cfinmaerrca, a b BepxBexpexfpmux oxno- 
HteRBBX naxoARB ntuiBRU pacxeHBH, apBaaAReHtaiABx k ceiteHcxBy Cycada- 
ceae, ynte eABBanatt. 
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MecxonaxoncAenne: IlaBnoAapcKoe npHHpxumbe, Hoc. Ila- 
panoHOBKa, CRB, 1; Bepxnae ropnaoniH nerancKHx rann. 

Paenpoexpanenne: HerancKne taheh b npeAenax Kaaaxcxana; 
aonen — Jienac b PepMannH; Bepxnnn n cpeAnna Men — b U^enTpanbuon Ch6hph. 

Eneephalaritea cycadioidea sp. nov. (pollen) 

Ta6ji. I, pnc. 4 n 5 
IlpenapaTU J^f 2 149 n 233 . 

r 0 b o X H n; IlaBJiOAapcKoe IlpHHpxBirabe, oa. Kenap-Tya, nerancKHe 
rjiiiHU n rnHHbi Bxopon cnnxbi KOiiximeHTaJibHux oxjiOHtemiii cpeAuero ojih- 
ronena (iipenapax JVT® 149 “). 

IlbiAbAa HMeex cxoacxbo co cjieAyiomHMH ^opMHMH, iiaBecxHUMH no jiHxe" 
paxype; 

1930. Cyeadopites sp. W o d e h o u s e. Tertiary pollen. The oil shales of the eocene 
Green River formation p. 485, fig. 1—3. 

1953. Encephalarites cycadiformis BojixoBHTHiia. Cnopono-nujibUOBaH xapaKte- 
pncTHKa MenoBHX OTnowoHnii AOHTpajibHux oCnacTeu CGCP.cxp. 65, raoji. \, 
pnc. 17. 

HbiabneBoe aepno OAnoOopoaAUoe, anjinncoHAaJibnoe, OecnopoBoe. Paa- 
Mcp no OoAbmoii ocn okojio 30 p, no Menbmen — okojio 20 p; BcxpenaioxcH 
aepna paaMepaMii ne 6ojiee 18 p no Menbmen ocii. Oqepxanae b 6okobom nojio- 
Hteunii ajiHiinxiBiecKoe. BopoaAa AAnnuan, npoxoA^x ox nojiioca k nojiiocy. 
MeMGpana 6opoaAH rjiaAKan. V GoAbmimciBa aepen npan 6opo3AH b oGjihcxh 
aKBaxopa CMUKaioxcH. B peaynbxaxe axoro Kpaa OopoaAH oepaayioi pneynoK 
b BHAe BOCbMepKH (xa6ji. I, $nr. 4), nxo nnjiHexcH oahhm na nanSojiee xapaK- 
xepnux ABarnocxnnecKnx npnanaKOB ajib nujibRH Gycadaceae. dnaiina Acy- 
cjionnaH, xonKan. HoBepxuocxb aKaiinH iiepaBHOMepno MCjiKoOyropHaxaH. 
y KpaeB 6opo3AH o6a cjioh anannH BHKJinnnBaioxcH. 

G nuJibRon coepeMonnoro bhah Encephalartos L e h m. oniicaniiaH hcko- 
naeMan ^opMa HMeex OoAbmoe cxoacxbo KaK no ^opMC noHepxauiiHM, xaK n no 
xapaKxepy noBepxnocxn aKannbi. OxnHHiieM ucKonaeMoro BHAa ox coBpeMen- 
Horo ABJinexcH 6ojiee xonKan aKanna n Menbmee KOJiimecxBO ee cjioen [b onn- 
cannn B. B. 3ayep (1950) abh nbuibueBbix aepen Encephalartos L e h m. 
YKaaanBi xpn cjioh aKanniii, a nHJibHeBue aepna ncitonaeMoro biiah HMewx 
jinmb Aaa cjioh 1. 

MecxonaxoHtAenne: cm. rojioxnn. 

Paenpoexpanenne: MejioBue oxaoweuiiH Kaaaxcxana n CnGiipn; 
aoRen AxiepHKH (^aopa FpiiH-PHEep), tab nbiJibna onncana noA oGirrm nasBa- 
iineM Cyeadopites; Hamnnii n cpeAnnn onnroneii Kaaaxcxana. 

Hujibna Cycadales xpyARo oxjiminMa ox ntiJibnu Ginkgoal^ ii b ochoBhom 
onpeAejieniiH BOAyxcH Jinrab ao ceMoncxBa. C. H. HayMOBoii (1939) $opMU, 
noAoOnue Ginkgoaceae n Enceplialartos L e h m., nneexe c nujibnon xBoik- 
HMX 6e3 BoaAyniHUx MeraKOB o6x>eAHHeHM b o6my» rpynny /nforto. lIcKonae- 
MMH BHA 6 jih 30K k HBUibRe coBneMCHHoro poAa Encephalartos L e h m., Aoa 
BHAa Koxoporo onncami B. B. 3ayep (_1950> B name Bpewn arox pOA parapo- 
expanen b K)>khoh h K)ro-BocxonHon A^pnKe. IlEmbna, noAoOnaH Ence- 
phalarites B xpexttRHMX oxjiowennHx Kaaaxcxana, bhahmo, mowct paCcnax- 
pHBaXbCH KaK peJIHKX MenoBOH ^opbi. 

Cornacno Aannuu B. B. 3ayep (1950), nan6cMibmero pacnpocxpanenitH 
roBHBKOBMe Aocxnran b KonRe lopcRoro n b nanane MeaoBoro nepnoAa* Oa-. 
naKo, no AannuM Kpefiaejin (Krausel, 1949), b xperannoe BpCMH pnn npeA- 






Ha TeppHTopnjB KaaaxcTana hh nujibiiu, hh MaKpocKonn^ecKHx ocxaTKOB 
Cycadales flo HamHx HCcjieAOBaHHH ne 6ujid Haa^^eHO. B. B. 3ayep OTMeaaer 
o6ajiHe HaxoAOK i^HKa^OBux (jiHCTOBue OTneaaTKn) b OKpaHHHUX soHax Ga- 
6apcKOH $aopHCTHHecKOH npoBBHi](aa lopcKoro nepaoAa ($jiopu CpeAnea 
Abhh). 

B aacTOfliAee BpeMH ceMeacTBO caroBaaKOBtix oSbeAHaaeT 9 poAOB, npa- 
BBM SonbrnaacTBO bhaob, oiHOCHiu;nxcH k axaM poAaM, HBJiHioTCfl oGurare- 
AflMH TponaKOB. 

PacTeaHH poAa Zamia b nacTOHmee BpeMH pacnpocTpaaeaH b TponnqecKou 
a cyGTponaqecKOH soHax AMepaan a npeAcxaBjiflioT coGoa ApeBOBHAHue hah 
K ycTapHHKOBBie $opMU, no BHemaeMy BHAy aecKoabKO aanoMUHaioaxae ay- 
CTapHHKOB&ie ^OpMbl naJIBMU HAH ApeBOBHAHHe nanopoTHHKH. 


2. KJIACC GINKGOALES— rJJHA'rOBUJB 
CEM. GINKGOACEAE — THEKrOBME 

Ha ocHOBaHHH aaxoAoa MaapocaoniiHecanx ocTaraoB a nuAbAu ycraaoB- 
Aeao, HTo raaaroBHe apanaAneHiaT a aecBMa ApenaHM ceMeiicTBaM, seAyatHM 
CBoe aanaAO ea 5 e c AeBoaa (HayMOsa, 1939; EoAxoBaxHaa, 1952). HaaGoAee 
mapoao raaaroBue Ghah pacapocxpaaeau b lopcaoe BpeMH. B mgaobom ae- 
paoAe aacAO bhaob hx SHanaxeABHO caaHtaexcH, a b xpexaaHMX oxAoweaaHX 
Bcxpeaaioxcfl apeAcxaBaxeAa xoAtao oahofo poAa — Ginkgo. Oahh as bhaob 
axoro poAa, a HMenao Ginkgo biloba L., cya^ecxEyexa b aaaie BpeMH — b cyG- 
xponaaccaoH aoae. 

HBiAbi^a acaoaaeMux bhaob, oxhochmhx a ceMeiicxBy Ginkgoaceae, iiMeex 
OAHoxanaoe cxpoeaae, BecBMa Gaasaoe a cxpoeaaio auABAeBoro aepaa conpe- 
Meaaoro BHAa Ginkgo biloba L. 

HuAbaeBue aepaa aAAaacoaAaAbHbie ana oapyrAO-aAAaaconAaAbHbie, 
OAnoGoposAHue a GecaopoBue. PaaMepu: 30—45 ji no GoAbnieii oca a 15 — 
25 ji. — no Meabmea. Onepxaane aepaa b Gohobom noAOTaeana oapyrAoe hah 
aAAHnxaaecaoe. Koaxyp aepaa poBaua hah CAeraa Bonancxbia. BoposAa bh- 
xaayxa aapaAAeAbao GoAbmeii oca, mapoKaa, atieex xonayio MeMGpaay. 
Koaxyp GopoaAH aaorAa aepoBaHii. Baaaaa OAaocAoaaaH, xoaaaH (ae GoAee 
2(i), aaaanxeAbao yxoaaexcH a peaao oGpuBaexca k apaaM GoposAbi, ae bbikah- 
aaeaHCb. HoBepxaocxb aepaa raaAKaa hah aeacHoGyropaaxaa. Cmhxoo auAb- 
i^esoe aepao (cMaxae oGhtoo apoacxoAHx b aanpaBAeana, aapaAAeAbnoM Goab- 
moa oca) aecKOABKO aaaoMaaaex nbiAbAy Gycadaceae. HaaGoAee pacapocxpa- 
aeaubia xan acKoaaeMbix aepea, oxhochmux k ceMeiicxey Ginkgoaceae, GnaHte 
Bcero K nbiAbAe coBpeMeaaoro bhab Ginkgo biloba L. (xaGa. I, pac. 12—14). 
HcKoaaeMbia bha oxAaaaexca ox coBpeMeaaoro aanib Goaee yraoBaxuan oaep- 
xaanHMa. 


Cthkgo bihobaeformia sp. nov. (pollen) 

TaGa. I, pnc. 6—11 

H H H H 3 

npenapaxM 170 -g* , 186 -|j- (pHC. 6); 198 , 244 -^n255 (pnc. 7); 

. 191 (pnc. 8 b 9); 334-^ (pnc. 10 n 11) 

F o A o T a a: IlaBAoAapCKoe npaapxbuabe, noc. HapaMoaoBRa, ckb. 1, 
CAioABCTue rAHBbi c pacxaxeAbHbma ociaxKaiia; Men — naaeorea (npenapax 

186-2^). 
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IlbiAbAa HMeex cxoacxbo- co CAeAyioataMa ^opMana, asBeexabiMH no naxe-. 
paxype: 

1933. Cycadopites sp. W o d e h o u s e. Tertiary pollen. The oil shales of the eocena 
Green River formation, p. 485, fig. 1—5. 

1939. Ginkgo parva H a y M o b a (in litt.). Ginkgo gibberosa H a y m o b a (in litt.). 

1949. Acuminella marginata MajiHBKBna. OnpeAeAHiejiB coop h nujiBAbi. K)pa — 

MBA., xaGa. 3, pnc. 58. 

1950. Cycadeen (oder Ginkgoaceen) Pollen Reissinger. Die «PollenanaIyse» ausge-. 
dchnt auf alle Sedimentgesteine der geologischen Vergangenheit, S .124, Taf. XIII, 

Fig. 13—23. ■; 

Cxpoeane aunbiteBoro aepaa hoaqGuo npaneAeanoMy b oGutefi xapaaxe- .i; 

paciaae ceMenexsa. PasMepH: 35—45 (i no GoAbmeii oca a 16 — 22 p. — no j 

Meabmea. | 

MecxoaaxoMtAeHae: cm. roAOxan. | 

Paenpoexpanonae: naaGoAee Aoexonepau AaHHBie o aaxoAKax |< 

HHAbAH Ginkgo as lopcanx oxAcmenaa Vpana a SanaAaoa GaGapa, a xaame. I 

h 3 mcaobux a lopcKax oxAOHteHaa Kaaaxcxaaa. HsBecTaa nHAbita Ginkgo 
h3 mcaobux a xpexHHHbix oxAOHteaHU ox aoRcua ao cpeAaero oAaroAeaa Kaaax- 
cxaaa, GpeAaero Vpana a SanaAno-GaGapcKoa HaaMeaHoexa. 

npacyTCXBae nHAbitbi Ginkgo oxMeqeao b aorteae SaaaAnoa PepManaa a 
Ppaa-PaBep b AMepaae, tac nHAbiteBbie aepaa xana Ginkgoaceae Muorao 
aBxopH oxhochah k rpyane «Gicadeen oder Gink'goaceon pollen». 

‘ Oinkgoitea (pollen) 

Ta6n. I, pnc. 15, 16 
npenapar .Ns 193 

HuAbAeBue. aepaa no BaemueMy oGaiiKy aoAoGabi auAbite Ginkgo. Otnn- 
qaioxcH aaaqaxeAbHO GoAbmaMa paaMepaaa (ao 60 {i a Gonee no GoAbmea oca). 
dKanaa aaexo HMeex paapuBU no Gopo3A6. 

MecxoaaxoHtAeHae: IlaBAOAapcKoe HpnapxLimbe, oa. KeMap-. 

Tya; qexBepxaa cnaxa KoaXHaeaxanbaoro oAnropena (Bepxaaa aoRen). 

3. KJIACC CONIFERALES — XBOtiHUE 
CEM. TAXACEAE-TIICCOBME 

HbiAbRa xaccoBbix oxaocHxcH K xaay c^eponAaababix, GeaGopoaAnux, Gec- 
aopoBbix nan oAaonopoBbix nuAbReBbix aepea. 

PaaMepu eapbapyiox b npeAOAax ox 16 ao 30 i*, b aaBacaMoexa ox npaaaA- 
Aeataoexa k poAy hah BHAy. Oqepxaaaa oGbibho oKpyrAbie hah aenpaBnAbaue 
B CBH3H CO BXopaqHoa AO^opMaRaea. HuAbReBoe aepao GeaGoposAaoe, aaexo. 

HMeex xpe^^Hny {Torreya), paaBepaaionQ’^io ero ox Reaxpa k nepa^epaa. Ho- 

BHAHMOMy, xpentHHEi (^paayioxca b Meexax, npeAHaaaaqeaHbtx rjih apopa- 

cxaHHH nuAbReBOH xpyGKH. HeKoxopae aepaa aMeiox cKAaRKa {Taxus). BKaaaa 

auAbReBux aepea orho- hah ABycnofiaaa. IIoBepxHocxb aKaaabt oGbrnao. 

rAaAKAH HMeex GyropRaxo-maaoBaxMe Bupoexu. B aaBHCHMOcxa ox aa- 

AHAHH HAH OXCyXCXBHH CKyAbHXypHHX BbtpOCXOB KOHiyp Sepaa rAaAKHH HAH 

aepoBBUH. HcKonaeMan auAbRa ceMeficxBa Taxaceae, xaK aie KaK n auAbRa 

coBpeMeHHUx pacxeHHH axoro ceMeficxBai aueex Mop^onoroaecKoe cxoacxbo ’ 

c aiiAbROH pacTeHHH ceMeficxBa Gupressaceae. IlMAbRa^ oraecemaH HaMB | 

K poAy Taxus^ oxAHRaexcH ox nbutbRU* oxaeceHaoS k ceueficTBy Gupressaceae, 

GoAee xoAcxofi h BcerA* cRyAbnxypHofi 8R3 Bboh, a xaR»o. oxcyxcxsHeM xpe-. ^ 

mirmj - ) 
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B TpeTHTOHS OTJiOHceHHflx CesepHoro KasaxcraHa aBTopoM 6fiLiia Han^eHa 
muibita THccoB£ix, npeACTasjieHHaH Tpena sHAanH, aobojibho 6nH3KHMH no 
Mop^onornnecKHM npHanaitaM k nujibi^e coBpeMenHLix poAOs ToxusL. h Tor- 
reya A rn o 1 1. 

B. B. 3ayep (1950) oTMonana, hto muibna thccobux b ncKonae&iOH coctoh- 
HHH BcxpenaeTCH aobojibho peAKo, ho, no-BHABMOMy, aro sepHO toabko ajm 
HOKOT opBix 6oTaHHKO-reorpa$HnecKHx npoBHHAHH, tbk kbk, HanpnMep, b na- 
neoreHe HnacHero ,I^oHa h KaBKasa nBuiBAa thccobux Stina oSHapyatena 
HeoAHOKpaxHO. 

PoA Taxus’L, — Thcc 

Taxus cuapidataeformia sp. nov. (pollen) 

Ta6ji. I, pue. 17, 18 
Ilpenapax J'fi 186 

r o A o T H n: IlaBAOAapcKoe IlpHHpTuniBe, IlapaMOHOBKa, ckb. 2; caio- 
AHCTUe TAHEU HOArAayKOHHTOBOH CBHTU (sepXHHH MGA). 

nUABAGBOB SGpHO C^GpdHAaABHOG, 6G36op03AHOG, ^GCHOpOBOG; paSMGp 
16—20 |x; OHBpiaHHG OKpyrAOG hah SAAHnTHqGCKOG. 9K3HHa AByCAOHHaH (?), 
CKyABniypa MGAKo6yropHaTaH, hto o6ycAOBAHBaGT tohghhuh pucynoK aa 
nOBGpXHOCTH SepHa. HeKOTOpUG 3GpHa HMGIOT 6yropKH C SaOCTpGHHUMH BGp- 
mnnaMH, hto cosAaBx BnGnaTAGHHB rannoBaTOCTH. 3K3HHa lacTO CMenaGTCH 
B MGAKHG CKABAKH, npH 3T0M 36pH0 HB TGpHGT HOpBOHaHaABHOU ijinp ucTJ H 
ocTaexcH c^eponAaABnuM. Konxyp aepna — MenKo^GCxoHHaxufi. 

IIuABAa OHHcaHHoro bhao hmggx Coabhiob cxoactbo c nuABAou Taxus 
cuspidata S i e b. Gt Z u c c. , xapaKXGpHcxnKa Koxopoik Anna b paGoxG 
B. B. 3ayBp (1950). Cxoacxbo oxMenaexcH kbk ho o6iAnM Mop^oAornqGCKiiM 
npHSHaKaM, xaK n no pasMGpaM. 

MecTOHaxoHtAOHHG: cm. toaotha. 

PacnpocxpanGHHc: ncKonaeMUG ocxaxKH xncca hsbgcthu Gme 
B lOpCKOe H M6AOBOG BpCMH HB OCXpOBaX /(aABHGrO BoCTOKa. BgiGHKH H OTHG- 
qaTKHAHCTBGB(XBOH)THCCa HaHAGHU B pHAG nyHKTOB CCCP, TAG OHH HSBGCTHU 
HannHaH ox otaoa«ghhh AarcKoro apyca ao capuaxa BKnroqnxeABno. B naAGO- 
TGHG nuABAa THCca oenapywGHa no pp. Vpany, Bonre n ,^oHy n iia CenepHOM 
KaBKasG. B bhag gahhahhux hbxoaok huabab Taxus oxMGqGna b naAeorene 
H HGorGHB CpGAHBro lloBOAHCbH BMGCTG c HUABAOB ScittdopUys. A. H. Kpnm- 
to^obhagm (1941) oTMGqcHH HaxoAKH THcca B HGorGHG ,^0Ha. B KaaaxcTaHG 
nUABAa THCCa BCXpGAaGTCH B BepXHGMGAOBUX H XpCTHAHUX OTAOJKGHHHX. 

9pATMaH (1943) ynasuBaGT na naxoAKH niuiBABi Taxus b mgwagahhkobux ot- 
AOHtGBBHX lIoABmH. B HacTOHHiee BpGMA BHA Toxus cuspidota S i e b. Gt 
Z u s s. pacTcT B AGcax ,E(aABHero BoexoKa, b Kirrae, MaHBqwypnn n Hnonnii. 


Taxus baeeataeformia sp. nov. (pollen) 

^a&i. 19 n 20 

npenapatti 193 , 165 (pnc. 19); 334 (pne 20) 

r o A o T B n: IlaBAOAapcRoe IIpnHpTBintBG, noc. IlapaMOHOBRa, ckb. 1 
ODOKOBllG rAHBU, BGpXHHH — CpeAHOS 30AGH (opGAapaX 193 

Ibuoii^oe 3epBO c^poAAaABHoe, 6e^po3Afioe, 6ecnopoBoe. Paairop 
OT 25 AO 29 p. V 6oAi>nnracTBa sepce o6pa3y6TCH KAHnoBBAHaH TpentSHa ox 
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nepH^Gp.HH K AGHXpy , HO npH 3XOM 36pHa H6 CMHHaiOXdfl H COXpaHflK)X nopBO- 
HanaABt^G oKpyrAUG OHGpxanHH. 3K3HHa xoAcxaa (ao 2 p), ABycAOHnafl, 
sepXHHH CAOH 66 HMGGX GyropnaXO-niHnOBHAHUG Bupoexu, paCnOAOWGHHUG 
paBHOMGpHO no BCGH nOBGpXHOCXH SGpHa. Y HGKOXOpuX SGpGH BUpOCXU pac- 
noAOHtGHU paAHaABHO. KoHxyp aepaa nepoBHUH. 

Ox hbiababi Taxus aff. cuspidata S i g b. et Z u c c. nuABAa Taxus 
baccataeformis oxAHqaGxcn cxpoGHHGM noBGpxHOcxH, Soagg xoacxoh 3K3 hhoh 
H neCKOABKO 6oABmGH BGAninnOH. 

MGCXOHaXOJKAGHHG: CM. rOAOXHO. 

PacnpocxpaHGHHG: soagh, nuHtenn h epoAHHH OAnroAGH IlaB- 
AOAapcKoro FIpHHpxuniBn, cpGAHHH OAnroAGH CesopHoro npnapaABfl. Eah- 
HHHHUG HaXOAKH B naAGOAGH-SOAGHOBUX 11 BGpXHGMGAOBBIX OXAOHCGHHHX Ka- 

aaxcxana. 

B HacxoHn^GG bpgmh Taxus baccc^ta L. — xnce hpoahuh hah GBponGHCKHH — 
pacnpocxpaHGH cnopaAnqecKii hoaxh no bcgh 3anaAHOH EsponG, no HepHO- 
MopcKOMy noGGpGHCBH), KaBKasy h Manou Aaiin h b ropax Cgbgphoh A^phkh. 
B ropnux pafionax xiicc aoxoahx ao bucotu 2300 m hsa ypoBUGM Mopn. Xa- 
paKXGpGH AJIfl AGCHOH 30HU; pacxex HOA nOAOrOM XBOHIlO-mHpOKOAHCXBGHHUX 
AGCOB. 

Taxitea (?) (pollen) 

TaCji. I, pnc. 21 
ripenapax JV* 193 

IIuabagbog sepHO c^gpohababhog; pasMGp oro ox 26 ao 36 p. HaorAa 
Ha6AK>AaeTCfl xpen^HHaox nGpntj^cpHH k AOHxpy. SKsnea xoAcxaH (ao 3 p). FIo- 
BGpXHOCXB 3K3HHU MGAKOmHOOBaxaH. Y HGKOTOpUX SGpGH BUpOCTU paCHO- 
AO}KGHU paAIiaABHO. Ho BGAHHHHG 36pHa HMGIOX CXOACTBO C HUABAOH COBpG- 
MGHHoro BHAa Taxus baccata L. 

MGCTOHaxoHtAGUHc; IlaBAOAapcKoe IIpHHpTumBe, hoc. Ilapa- 
MOHOBKa, CKB. 1; OnOKOBUG PAHHU CpGAHGrO 30AGHa. B naAGOrGHOBUX CHOpO- 
Bo-nuABAGBux cHGKxpax IlaBAOAapcKoro npHnpxuniBH n CGBepnoro Elpna- 
paABH BCTpeqaexcH b KOMnAGKce c pasAHHiiuMH BHAaMH Cedrus, Sciadopitys, 
Pinus n npeAcxaBHXGAHMH Kcepo^nxHon 4>^opu noKpurroceMGEHUX. 

Torreya calif ornif ovinia sp. nov. (pollen) 

TaOa. I, pnc. 22 n 23 

ripcuapaTU .Ys 198 (pnc. 22), 259 (pirc. 23) 

r o A o T H n: IlaBAOAapcKOG npHHpxuniBG, 03. KeMHp-Tys; tahhu c ot- 
nGqaTKaMH paCXGHnfi, BXOpan CBHXa KOHTHHGHTaABHUX OTAOJKGHHH CpGAHerO 
oAuroAGHa. 

ITuabagbog sepHO c^gpohahabhog, 6G36opo3AHoe, 6ecnopoBOG hah c oahoh 
M aAo aaMGTHOH nopoH. BeAnqnHa nBUiBAGBoro aepna 22 — 27 p. dKsiiHa xoBKan, 

OAHOCAOHBafl HAH ABycAofiuaH, FABAKaH, HHOrAB CMHHaiOmaHCH B MSARHG, ' 
npOHSBOABHO paCHOAOHtGHHUG CRAaARH’ KOBXyp pOBHUH. 

C Torreya calif ornua Tort., BsynGHBBiM asxopoM no rGp6apnoMy uaxe- 
paaAy ns kgaagrabu H. A. EoAxoBHtHnon, mieoi* 6oAbmo6 cxoactbo no Been 
Mop^^orHAGCRHii npHSHaKaM 3a HCRAioHenHeM Be6onBniBX onponenHi 
B pasMGpax. OxAGABBue HCKonaGMue nuABiieBBie aapaa Torr^a ealiforrUfor- 
mis Aoexaratox bgabahbu 27 p, nuABAa nee nuse Btasyn^S T. (Mlifornieu 
Torr. Be np^untaer 25 p. 

Or oBBcaanofi B. B. Sayep (1950) ntioBABt Torreya rmeifera S i e b. e& 

Z tt c e. BCRona^aH ntutBAa, onpGAejte&Baa itaR T. aff. eaUfotnka^ OTABAaet- 
ca cAGAyiotiAnm BpasaaRami 
7 xpxnH ran, »«. 6 
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1) AHaMexp nunbi^Bi. r. aff. cflii/ornicaHenpeBHmaeT27 (i, a 6om>ranHeTBO 
^IlHIb^eBBIX sepeH r. nuci'/era flocTHraeT 33 (ji; 

2) muibi^eBHe sepea T. aff . calif arnica nMeiox oKpyrno-npaBHBbHHe onep- 
xaHHH, a T. nucifera — ORpyrao-HenpaBiuibHoe; 

3) nwJibi;eBHe sepna T. californiformia (xaK Hce Kan h y hhhg Htnaymea 
T. californica T o r r.) — rjiaflKHe, aHmeHHtie KaKHx-jiii6o BupocxoB, nunbita 
Hte T. nucifera HMeex MeJiKne. 6yropqaxHe BupocxH. KpoMe xoro, xojimHHa 
3K3HHH T. nucifera SHaBnxejibHO npeBumaex xonmnny 3K3hhw nujibipj 
T. californiformis. 

MecTOHaxojKfleHHe: cm. rojioxun. 

^ PacnpocTpaHenne; IlaBJiOflapcKoe rTpniipxHmLe, HHHtnuii 

I aoBen, hbsu cpeAHero oaHroBena. CeaepHoe Ilpnapaabe, DepxHHii 3oaeH — 

I HUTKHiiH oaH^o^eH. EftHHHaHue uaxoflKH nsBecxHu 113 oaiiroi^eH-MHOBeno- 

Bux oxjioatenHH BopoHe>KCKoii o6a. 

PacxeHHH, npHHaflaeHtamHe K poAy Torteya A r ii o t t., oxiiocHxcn k bgm- 
I ii036aeHbiM (JopMBM. B HacxofliuGG BpGMfl ToTTcya californica nponapacxaGx 

j B KanH^opiinn. IIpescxaBaHex co6on AepeBo, bmcotou ao 35 m; npiiypoaGHO 

K aGCHOH 30HG. HoKOXopuG BnflBT Torreya npiiypoBGiiH k io>khum iiinpoxaM. 
Hacxb H3 HHx nponapacxaGX b K)>hhom KiixaG, b flnouiin h na b-obg OaopHAa. 

CEM. PODOCARPACEAE - IIOrOlIJlOAHIlKOBblE 

McKonaGMbiG pacxnxeabBMG ocxaxKii pacxennH com. PodocarpaceaG, 

I onpGAeaGHHue ao bhab, na XGppnxopnii CGCP h3bgcxhm giag c 1859 r., KorAa 

r. B, A6uxom dbian onpeAeaGHU oxnGnaxKii ancxLCB h 3 xpcxnquiijx xoam 
Hugbiahhu. HaxoAKii ApoBccnHU ii aiicxteB Podocarpus odBiMHU aah aoAGHa 
H naacoAGua ^oaGacca ii Khgbckou o6a. B 6oaeG apgbhiix oxaoHiGuiiax nsBC* 
cxHU eaxoAKH apcbcchhiiI paaauBnux Podocarpoxylon b cpeABefi ii BGpxuGu 
lope, B Mcay (fag b Hnatanx h cpeAHiix oxAeaax axox poA npeACxaBaeu HaiiSo- 
aee ranpoKo). B cbogh khafg, nocBBiueHiiou o63opy pacxnxGabHocxn nponiaux 
BGKOB, A. CbioopA (1936) ynoMiiiiacx o iiaxoAKax XBoiiiioro, xan naauBacMoro 
Archaepodocarpus, Koxopuu Moatex 6HTb oxugcgh k HaiiSoaee apbbubm npcA- 
cxaBnxeaBM com. PodocarpaceaG. 

HnrAO B anxepaxype hg ynoMnuaexca o naxoAKax aiicxacB nan apbbccuiiiiI 
Dacrydium. Ilpnannou axoro Mowex Cbixb HGKOxopoe iiecoraacne oxiiocn- 
xeabHo cHcxGMaxnaecKoro noaoateHna axoro poAa, Koxopuu, Kan nsnecxHO, ne- 
KOTopue aBxopu oxhochx k CGMGHcxBy xnccoBMx- Bosmohxho, axo paHHne na- 
xoAKH «xiiccoBBix» coAopaoaH B cc6e aacxb bdaob, npnHaAaeaiaiAnx k poAy 
Dacrydium, 

IwabAGBbie AaHHbie CBOAexeabCXByiox o ApoaBbiqaiiHO paHHGM nonBae- 
UHH pacxGHHH CGM. PodocarpacGaG. IluabAa xnna Podocarpus HanAeaa ynce 
B nepMCKBX oxaoHceanHx. KaK oxMeqaex B. B. 3aycp, nuabna nepMCKRx Po- 
docarpaceae oxaaaaexca 6oabineu BeaHaniiou, aeM BUAeJiBCMan ns xpexiiq- 
HMX oxaojKeHOH. KpoMe xoro, nuabiieBue sepna PodocarpaceaG na nepMii 
nMemx rycxyio, qacxo ABoinyK) cexKy Ha Boa^^maiitx McmKax, snaanxeabuo 
• 6oaee qexKyio, aeii cexKa y nuabnu PodocarpaceaG ns xpcxnqHUX oxaoacennu. 
IIo BHenmeuy o6jiHKy 6oaee Apefiane ^pMU nuabipu PodocarpaceaG nMeiox 
6onbmoe cxoactbo c Podocarpites gigantea n P. kasakhstanica, neM c jPodocar- 
pus afC. Nageia hjih c Apyrsun MGJiKHMn ^pMaun, o6i>i<iho BcxpenaniAnMncfl 
B TpeXHAHUX OTAOHCeHitRX. 

BoAbmoe pa3HOo6pa3Be nbuibipi Podocarpaceae oxMenaexcH b mgaobux 
oTnomeHonx KaaaxcxaHa, IIpnypaHbn, Cndnpn, ^D^anbaero BocxoKa, a xaKHce 
B HKHtHeTpeTKAHiix oTHOHteBHJix AsHaxcKOH II K>ra EBponencKon nacien GCCP. 

HpAOCTaTOBBoe SHaROMOTBo c Moj^onoraei muiaqu pasnmmtx bbaob co- 
Bp^ieBBUX Podocarpaceae HpaseAORHenpaBiutbBoMy BsramAy Ha npeRpaipe- 
Bne pacnpocYpaBeBdB BoronnoABBRoBUx ynte b ojiaroiteHe. Afixopu MBomx 
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carpus, BCTpeqeHO mhofo ^opM, yiwiOHHiomHxcfl ot oShbhhx HopM fljia 
Wun T'Tn^H coBpeMeHHUX BHffOB 3 Toro pofla. IIoBTOMy jtJiH onpeflBJiGHHH najieo- 
renoBOH nujibifiii aTHx poAOB npanmocb saHflTbCH BHHBJieHBteM hx ochob- 
Hux, xapaKTepHUX flaarHOCXHHecKHX npHSHaKOB. 

3 a ocHOBy flHarHOCTsraecKHX npasHaKOB HCKonaeMoii nHJibUH poAOB 
Podocarpus h Dacrydium opajiacb cneayiomHe aneMenTbi; „ ^ 

1 ) ^opMa H oHepxaHHe xejia nHjibaeBoro aepna (b nojiflpHoii h ookoboh 
jipooKitHnx); 

2 ) ^opMa H OBepxanae Boaflymnux MeniKOB; 

3 ) cnoco 6 npHKpenjieHHfl BosflyniHMX MemKOB k xejiy; 

4 ) cxpyKxypa h cKyjibnxypa ofiojiOBeK xeaa; 
xapaKxep cexqaxocxn BOSffymHHX MemKOB; 

i 6 ) paBMepu; a) oCiman njiHHa ^bIJIb^eBo^o aepna (HaH 6 onbmaH oct, npo- 
xoRflman Hopes xejio ii mobikh), 6 ) mnpHHa n Bucoxa xeaa, b) mnpnHa (ahh- 
Mexp) H Bbicoxa BOSAyranoro MoniKa, r) xonmHHa aKSHim, a) paccxoHHHO mow- 
jxy MomKaMH b mocxo hx npiiKpennennH k xejiy ($Hr. 17 ). 



(par. 17 0 <»OBHiic ancMeuru nsuepeHHH nuabaeBus sepca ceu. Podocarpaceae, 
HMenniHX BOSAynmue uemKH. 

I,«— noanpiun npocKiiiin; », 4— CoaoBan opoeKBiin; a— o— o6niaa annHa aepRa: 0—6— mapraa Teaa; 
O'— 4'— Bucoia TCJia: «— «— mapnaa BosATinBoro MeniKa(ABaMeTp);«— e— Bucora BOSAymaoro Memica: 
a— a— nnipnRa (TonoptHa) BKamiM T«ia — BbicoTa rpeOBB; e— e— paocroanae mobav »KniKaMH b Hecre ax 
RpenaeaBR r reny 

PaayMecTCH, HSMepeHiiH bmoiot aHaneHHe xojtbKO b oiynae, ecjiH nbiAbi^e- 
Boe sepHO He Ae^pMsposaHo, He cmhxo h He pasopBaBO. Saiiepbt npoHSBOAH- 
HHCb npH cxporo hohhphom bah cxporo doKOBOM HOHOHceHBH aepna, b saBH- 
CEMOCXH OT Toro, KaRHe dJicHCHTbi ero TpedoBanocb BSMeparb (cm. ^ht. 17). 
Tan KaK onncaHHe mutbAbt Benocb no riiHQepEHOBUM npenapaxaM, t. e* b »cha* 
RO& cpene, TO HOHtBo 6ujio pacnonomHTB ntuibAeBBie sepna b HyntnoM nono- 
HteHHH apH noMOHMSL HerRoro nocTyKHBaBHH RapaHAftnioM bhb npenapOBanb- 
HOH araoR no nosepraocTB noRpoBBoro creRaa. 

Bee omnaHHue b aactoRnten pa6oTe monu^Bue aepna Podocarpaceae 
He aiieaa acao BupameHRoa sapoAumeBot 6op<»7^. 
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Ho $opMe H ooepxaHHH) bco BHAeneHHHe HaMH bhau poAos Podocarpus m 
Dacrydium mohiho pasGHXb Ha cneAyioEAHe rpynnH ($Hr. 18 ): 

1 . IlbuibiieBHe aepHa c oKpyrAO-poMdoHAaabHbiM oHepxaBHOM xena b ho- 
HHpBOH npoeKRHH, c AoyMH BOSAyiHBbiMH MemKHME, BpHKpenneHHUMH K xeuy 
niHpOKHMH OCHOBaHHHMH HB 0 X 0 CpiOBlHOB HBCXH. FpaHHAU BpHKpenJieBHB 
MemKOB K xoAy npoHAHpyioxcH ah 6 o b bhao AByx napaAAenbHbix jihuhh, ah 6 o 
B bhao AByx KpHBHX, COCXaBAflIOmHX AyrB ajIJIHBCa. 









(Dar. 18. Cxeua OHepxaaHfl paajinTOMX b«aob nunbaeBHX aepcii com. Podocarpaceae 
(poAU Podocarpus n Dacrydium). 

7,2— nHAWCBue sepna c oRpyrnuM tcaom po»iOonAaAi.Horo oRe ptshhii n c a»yMH BoaxyniHUMB MeniKaMB, 
npaRpenACHBUMB mnpoRBMn ocnoBaHHnMB (nojinpHan npoeKUBH); A, 4, s— nuabneBue sepna c or- 
pyrawM waoM b pomCobbahhm oRepranneM b noanpHoll npocKBBB, c abtmh BoaayinHiiMB McmKaMB. 
ABaMerp KOTopux npcBumaer Bucory Teaa; mcbirb npBRpenaenu yaKBMB ocaoBaBBBMB; s— nuabacBoe 
aepHO c oRpyrauM Teaom a rpeMR BosAynntHimt MemRaMB (noanpHaH npwKBBH); 7— nunuteBoe sepHO 
c nptBBauio BanancoBABBbBMM reaoM b AsyMR BosAyniBUMB iifoiRaMB, ARaweTp Roropux Meaune 
BucoTu rena (GoROBaa npoeRBBR); 8 — to we b noaRpaott npocRaan. 

Bucoxa xena h Anauexp uemKOB npH6AB3HxenbHO paBHU. B nonepHoa 
npoeKHHH (KorAa nuAbneBoe aepHO oCpanteno k na6AroAaTeA» chbehob bjtb 
S piomnoB exopoHofi *) ahhbh oHepxaHBH xena b MemROS Be oSpasyioT yrna 
($Hr. 18, i, 2). PasMcp nunbAOBux aepcH atoro xnna ot 50 ao 80 p. IlunbAe^ 
Bue sepna BMeioT cxoactbo c nuJibAOB coBpcMeHHoro BBAa Podocarpus Sel- 
lowii K 1 o t s c h. 

2. IIuAbneBue sepna c oKpyrnuM TenoM, HecROBbRo CAaBneBHUM no och, 
nepneHAnKynnpHOB k ncMinpaoB, h c pom6obbabum onepTaBBeM b 6oKOBofi 

*■ RpwRnBBB cTOposa, no ByAxayay, napyBraait, no Koao-nonnncRoiiy, — ji^ctanb- 
nan (Btt«nHita) no oxHomentno R noao)R»B» MKRpocnopu 8 rerpaAe. Crntnaan etopoaa, 
no ByAxayay, BnyipenBJtn, no Koao-nomtBCROMy, — npoRcmaabBaa ( MiyTp e Ba aa) 
no oi HomMUMu r nonoatrano MBKpocnopu b TerpaAe. 
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npoeKi^HH. Bo 3 AyinH£ir MemKOB abb, AHaMeip hx 3 Ha«iHTejiBHO npeBumaeT 
BHCoxy xena. MemKH npHKpenjiflioxcfl cyjiceHHMMH ocHOBaEHHMH k 6okob&im 
EacxHM xejia h chabho CABHnyxH oahh k ApyroMy. BHyxpenHflH ahhha npn- 
KpenneHHfl B 03 AyraHHX MeniKOB na 6 pH)niHOii EacxH xena npoHAHpyexcH b bhac 
Asyx napaAJieEBHWx npHMBix. BHemHHH jihhhh oEepxaHHH B 03 AyniHHx Meni- 
KOB oSpaayex c AHHEea OEepxaHEfl xena BHaEHxeAbHMH yroA, npH 6 EH?Kaio- 
maiicH K npHMOMy. CexKa na MeniKax qexKaa n KpynHaH. IIoBepxHOcxb xejia 
MejiKoSyropqaxaa hjih HepaBHOMepno KpyuHo 5 yrop»iarafl. B HeKoropbix cjiy- 
Eanx noBepxHocxb mciiikob coSpana b paAHanbHO pacnoAoateimue ckabakh, 
oxxoAHiAHe ox Mecxa npHKpenneHHH MemKOB. BenHEiiHa (oSmaa AJiMHa) nHAb- 
B^eBUX aepen b aaBHCHMOcxn ox hx bhaoboh npnnaAJieHCHOCxn eapbapyex 
ox 50 AO 150 p. IlbiJibAeBHe aepiia axoro xnna hmgiox cxoacxbo c nHjibAoii Po- 
docarpus Nageia R. B r., ho b oojibmHHCxae cayaaeB anaHHxejibHO KpynHee 
HX ($Hr. 18, 3, 4, 5). 

3. IlbijibAeBbic aepna c oKpyrjiUM xgaom h c xpeina BOSAyinnHMH McniKaMH , 
npiiupcnneHHbiMH c CpioumoH noBcpxHOCxn xcna. BeAnqHiia MeniKOB paBiia 
HJiu HOcKOHbKo npcBMmaex BejinaHHy xejia. OaepxanHe xcjia — hohxh npaBHjib- 
naH OKpyHtHOCXb, oaepxaunn B03AyniHUX mchikob xaKwe oKpyrau. CexKa na 
MOHiKax MCJiKan (4 — 5 |i), noBepxiiocxb ciiiihhou Hacxn xejia iiepaBHOMepno 
6yropHaxafl. PasMepu xeaa 45—47 p (cm. $nr. 18, 6). K axoMy xnny aepeii 
OXHOCHXCH Podocarpus dacrydioides, onHcaHHHH SpAXMaaoM no kohjickahoh- 
hhm MaxepnanaM ii3 Hoboh 3ejianAHH (Erdbman, 1943, xa6ji. XXV, ^hf. 429). 

4. IlbiJibAeBbie aepna c npaBHAbiio ajinnncoiiAajibHUM xenoM. Memnn npu- 
KpenncHbi cynteHiiUM ocnoBaHneM k Ookobum hgcxem xejia n ghjibho CABHHyxbi 
K 6pioniHou qacxH oro. B nojinpiioii npocKAHn npenpacHO BHAna BiiyxpcHUHii 
rpaHHua npnKpcnjieHnn BoaAymHbix mchikob, Koxopan npoHAnpycxcH b bdac 
AByx napajiACAbHbix ahuhh, dnnsKO pacnoAomciiiibix OAna k Apyrofi. 

Jl^naMcxp MemKOB iiecKOJibKo npcBbimaex BMcoxy xena. OciioBiibiMH Mop- 
^oJioriiHCCKiiMH npnsHaKaMii nbijibHU axoro xnna hbhhioxch Kpyniian cexna 
MemKOB n c6op<iaxafl cKnaA^axocib iixaKaiiuu.CKJiaAKii pacnoHomciibi paAnanb- 
HO. KpoMc xoro, axoxxini acpcn BUAcnHexcH CBoeiincxKoft ii pcjibc4>Hori cKyjibn- 
xypoii aKSHHbi xejia, Koxopaa npcAcxaBHHcx co6ou MopmuHonoAodiibie Bupo- 
CTM na ero noBcpxHOCxn. CKynbnxypa xejia oSycjiOBAHBaei oro BonuHcxun 
KOHxyp. BcHHHniia HUjibHCBbix aepoH ox 40 ao 80 njiii ao 90 {i. CxeMaTHAecKii 
sepiia BsoCpanteQU iia ^iir. 18, 7 ii 

y MeHKHX aepen axoro xnna Momim aHanHxcAbHO Mcnbmero pasMcpa, neM 
xejio. KaMepu MemnoB He acahkom aanoAHeHbt B03AyxoMHHecKOAbKO o6BHcaiox, 
Co6HpaHCb B CKAaARH H MOpmHHIiI. B npOCKAHH B03AymHUC MemKH Ka?«yXCH 
CBHcaiontnMH b bhac 6axpoMKn, oSbieho npoapanHoff n cnado oKpamoHiioii. 
K aioMy XHny sepcn oxhochxch nuAbAa coBpeMeinioro poAa Dacrydium S o 
land. 

CexHaxan cxpyKxypa aKsnebi MemnoB, npoHAnpytomancH na nx noBcpx- 
iiocxn B baac 6oacc aaa mchcc nexKoro ccxnaxoro pncynKa, ho oxpamaexcH 
Ha cxpoeHHB noBepxHOCxn nx, xaK KaK npeACxaBAHex co6on mHypoBHAHbie 
yxoAnxeAHH aKSHHU Ha Biiyxpcitiien cxopoHe (MoHOcaou-CMOAHna, 1949). 

BosymHbtM MemKaM nuAbAbi Podocarpaceae npucyn^a ccxKa Aayx xhhob: 
HexKan, KpynHaH, oGuhho c npoAOAbno BbtxHHyxiitMn nnenKaMH (^nr. 19, 7, 
if, 2); Menee AexKaH, nacxo xpyAHo yAOBHMan, c HnenKaMn pasAHAnon KOH$n- 
rypaAon ($nr. 19, /, 3, 

KpOMe xoro, npn onHcaHnn HbtAbACBbix sepeH HHorAa BcxpcnaioxcH npo' 
jnemy^AHue n KOM6nHHpoBaHHue xhhu cexoK. 

CKyAbAxypa nOBepxnocxit xcAa nuAbAU xbo&hux c BOSAymHbiMH McmKaMii 
p6ycAOBAaBaexcH xapaRxepoM cxpocHHH oAHoro bah Asyx sepxnBx caocb 
aRaHHbt, oCaeKaioDAeH ero. Teno BUAbAiit Podocarpaceae o6uaho noKparro 

AByMH CAOHMB 8R3Hmi, TOCKOAbKO 6oAee XOACTOB Ha CBBBHOH HOBepXBOCXH 

B 6 oAee XOBKO& sta 6piontHOH cxopone. XapaRxep cRAaAOR 8 R 3 nBU, cbbthb, 


^yropnaxocxH bah HMAaxoexH HBAflexcH xanme AHarnocxHAecKHM npB 3 HaKOM 
npa onpeAeAeHHH bhaob ntiAbAH h BcerAa BbiAepHtHBaexcH oAHnaKOBO y npeA- 
cxaBHxeAea oahhx b xex me bhaob. 

IIuAbAa Podocarpaceae, BcxpeneHHafl mhohd b mbaobux, naAeoreHOBHX h 
H eorenoBHX oxAomeHHHX CeBepHoro XIpnapaAbH h IlaBAOAapcKoro IIpHHp' 
xbimbH, He oxAHHaexcfl 6 oAbmHM MHoroo 6 pa 3 HeM. CKyAbnxypa ee noBepxnocxH 
B ochobhom Momex Snxb xpex xhhob; MpaMopoBHAHO-cKAaAHaxan ($Hr. 19, 
//, 7 ), CyropnaxaH ($Hr. 19, II, 2, 3), MeAKOHMnaxaH (^nr. 19, II, 4). 
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<I)iir. 19. CTpooime paaauHHUx thdob cctkh Bosaynniux mciukob ii CKy;iu- 
nryp noBcpxnocTHxeaa nuabAM ncKonaeMWX boaobcch. Podocarpaceae. 
f— CTpoeane ceritn BoaaymHux mcidkob; j — ceiKa qeTHaH c BepasRuMB. 
OecnopHnoTOO pacnpejtejieHHUMn Han npoHoaiHo BtiTHHyTWMn HieRKaMU paanna- 
HoftBeJiHRHHiJ B paaJiHTOiix oBeprraHnft; 2— ceiKa qetKan c HepaBnoMepHUMH. 
oOmrho KpyniiuMH iwettKaMH, BurHayrHMH npofloJibHO or jihhhb npnKpenaeann 
McniKOB K HX nepnitiepHn; 3 — cciKa KpynHaa, Oojice hjib Mcaec RerKaH. hjih 
npcpuBHcxaH, c tobctumb, KawynoiMHCH pejibc<J)HUMH THwaMH. ORepranne 
jnecK HenpaBnnbno-OKpyraoc; 4 — ccTKa MeJiKan, npepuBncraH, c HenpaBH.nt- 
BMMB R paaMooOpaaHHMR oBcpTaHHRMn BieeK, lacTO HeyjioBBMWMH Ba-aa 
Toro, BTO TBmH, cocTaBJimotUHe ccTKy, npepiaBaioTCR. II — CKynbnrypa noaepx- 
HOCTH Tcna: 1 — MpaMopoBnano-CKBaaaaTaH; 2 — OyropaaTaH; 

3 — Mc.iKoOyrop'iaraH; 4 — Me.iKoiUMaTaH 

B o 6 ^^eM mowho npnnxn k BHBOAy, 'ito cpcAB Bccro pasHOoGpasnH $opM 
ECKonacMOH HbiAbAU ceM. Podocarpaceae, oxhochmoh b ochobhom k poAaM 
Podocarpus n Dacrydium, BUAeAHioxcH CACAyioiAne xapaKxepHue ocoSeHHO- 
cxH, HOSBOAHiomHe oAHOspeMCHHO OTAHHaxb cc OX HBiAbAbi COM. PiHaceae. 

1 ) AoaMexp BOSAyniHMx MemKOB o 6 i>raHO npesocxoAHT Bucoxy xena; nc- 
KAfOHeHBeit HBAHCTCH poA Docrydium, ntiAbAa Koxoporo He HMeex anaAoroB 
cpeAH ceM. Pinaceae; 

2) MemKH cBAbHo cABHHyxH K 6piomHofi cxopoHe xeAa; 

3) MemKB B 6oAbmHHCXBe cAynaes necKOAbKO co6paHH b ckabarb, paAH* 

aAbHO pacxoAHBiHecH ox Aeaxpa R nepH^pHH; ^ 

4) nBHBH npBKpeHAeHBH MemKOB AexKo BupameHii Ha opiomBOH cxopone 
aepna, tccho cABBHyxH h npeAcxaBAHiox co6ok A^e napaAAcabHue abbhb hah 
OB aA c BUTHHyXUMH BCpAIBHaMH; 
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5) csTKa inexDKOB BeTKEH, KpynHafl anpoHunpyromaaca b bha® abohhmx 

aBHHH, C HTOHKaMH, o6hHHO BWTflHyTHMHUpOAOABHO, HAff HeTOTKaS, IipepH- 

BHCTaa H MejmaH; 

6) cKyjiBiiTypa 3K3 bhh lena MpaMopoBHAHO-CKAaAaaiafl, hah HepasHo- 
MepHO 6yropHaTaH, hah MeAKoaMHaTaa. 

PoA Podoearpus L Herit.— HoronaoAHHK 

T TMT rT.TTPHT.Tft sepHE OTHOCHTCa HO MOp^OAOrHAeCKHM npHSHEKaM K TpeTteH 

rpynne ($Hr. 16, III). TeAO OKpyrAO-poM6oHAaAi»Hoe, mciukh KpyuHBie, haot- 
HO HaABHHyTue na tcao c 6pK>inHOH cTopoHH, npHKpenAeHU k TCAy hihpokhmh 
HAH ySKHMH OCHOBaHHHMH. BnyTpeHHHe rpaHHHU npHKpCHAeHHH B03Aym- 
HTJY MemKOB 6 aH 3KO CXOAHTCH H npOHAHpyiOTCH B BHAe AByX napaAABABHHX 
npaMux. dKSHHa toab CyropaaTaa, ceiKa na MeniKax aeTKaa, c npoAOAtHo 
BHTaayTHMH flHOHKaMH. 

HcKonaeMaa laiAbAa Podocarpaceae (poA Podocarpus) BUAeAeHa 
C. H. HayMOBOH (1939) b oTAeAbayio noArpynny Platysaccus H3 rpynnu 
XBOHHKix c BOSAyniHBiHH MemKaMH — Sdccata. 

Podocarpus aellmviformid sp. nov. (pollen) 

TaSn. II, puc. 1 
IlpenapaTU Mi 186 h 170 

r o A o T H n: riaBAQAapcKoe IIpHHpTHnibe, ckb. 1, 2; CAiOAHCTHe rAHHH 
C paCTHTeAbHHMH OCTBTKaMH HOArAayKOHHTOBOH CBHTU, BepXHHH MBA (npe- 

napaT JV® 186 5). 

^AHHa aepna 50—70 ji, bmcote tbae okoao 35 ji, nmpHHa BOBAyniHHX weni- 
KOB 32 — 36 |i, Bucora MemKOB okoao 35 i*. 

Tgao oKpyrAO-poM6oHAaAbHoe, oaepTaane b 6okobou npoeKAHH — poM- 
dHaecKoe. MemKH npHKpenAeBbi K6piomHOH noaepxHOCxH 3epEa,nA0TH0 oxsa- 
TblBaiOT nOBepXHOCTb TBAa mHpOKHMH OCHOBaHHHMH. JIhbHII HpHKpeHAeHHH 
BOSAyniHbix MemKOB Ha 6pK)raHou CTopoHe, npn hoahphom noAOHteHHH, npo- 
HHHpytOTCH B BHAG AByX HGTKHX HapaAACAbHblX AHHUfi C Ee6oAbmBM HpOMG- 
HtyTKOM MGHCAy BHMH. 

3K3HHa TGAa ABycAonnaa, xoHKaa, o6a caoh hb chhhhou h 6oKOBbix cxo- 
poHax sepna oahhakoboh xoAmHHU. FpaHHHa MewAy hhjkhhm h BcpxiiHM 
CAOeU 8K3HHU UpOCMaXpHBaGXCH C 60 AbmHM xpyAOM. Ha HGKOXOpblX SKSCMH- 
AHpax Hapy»(H&iH caoh 3K3hhiiI, 6oAee xoacxhS hb cmihuon aaoxn xena h 
6oAee xohkhh hb SpioniHOH n 6 okobhx cxoponax ero, nocxeneHHO nepexoAHx 
b 3K3HHy MemKOB. HoBepxHOGXb GyropnaxaH, H3 haoxho pacnoAomeHHMx 6y- 
ropKOB. KoHxyp xGAa cAerKa boahhcxhh. CexKa Ha MemKax wxKaH, KpynHO- 
npOAOAbHO-HAGHCXaH. 

IIiiiAbAeBOG aepHO no Moptj^oAorHHGCKHit npHanaKaM aoboabho 6ah3ko 
K Podocarpus SelUfwii K 1 o t s c h., npHseAeaBOMy b paSoxe B. B. 3ayep 
(1950), HO HG HMGCT HGXKO BtipaWGHHOrO mHXB. V nUAbHU PodoCOTpUS SCl- 
lowiformis BUAeAHTB rpaBBHH npiTa ne ynaAocb. 

Ho o6ihb]i MOp^AoranecKHM npB3HaRait HbiAbHa Podocarpus sellowifor- 
mia HGCKOAbito npndAHHtaexcn k ^pMe, onncaEBofi H. A. EonxoBHTHHoi rbr 
Podocarpus graeilenta ub KOMHAeKca cnop h nuAbcpu BepxBG- h cpGABeue- 
AOBUZ oxAOHtGBHi KasaxcxaBa b Ij^eBirpaAbBoft CnGapn (1953, exp. 77, 
xa6A. XI, 15). 

Ox ceii. Pinaceae onBcaBBui bha 0 X 3 mHaexcHp 0 M 60 BBABXiH 0 Bep- 

xaflBeK xena b ^ttoBon npoettiiiiB, nnoxBofi aacaAROH BosAynmiix itentROB sa 
xeao aepia B otcyxciBBeM BGXtmfi xtmBHipi MentAy yxo AmemiM M caocM attam- 
an cnBBBot nacxB sepBa b 6 oAee xobroS bb Gommtx m 6 piomBtix exopo- 
aaz era. 




B xex me oxnoweHHHX BcxpGHaexcfl HbiAbBa xoro we bhab, ho anaHHieAbHO 
xvAmeH coxpaHHOCxH (xa6A. II, pHC. 2; npenapaxw JMi 170 h 186). 

FpaHHAbi npHKpenAeHHH BOSAyniHHx MeraKOB y axon $opMH npoHAHpyiox- 
Cfl npflMHMH napaAAeAbHHMH AHHHHMH, paCCXOHHHG MeWAy KOXOpMMH AO- 

exHTaex 12 {I. 

MecxoHaxowAeHHe: cm. toaoxhh. 

PacnpocipaHeHHe: CeBepnaH KasaxcxaH, Men — naneoreH 
oAHi'OAeH; CeBepHoe IIpHapaAbe, huwhhii naneoroH. 

B HacxoHmee speMH pacxeHHH h3 com. Podocarpaceae npHypoHenu k xpo- 
HHHeCKHM H Cy6xponHHeCKHM aOHEM AmGPHKH, A^pHKH H ABCXpaAHH. 

Podocarpus andiniformis sp. nov. (pollen) 


Ta6n. Il.^pac. 3—7 ^ 

npenapaxu Mi 170 , 161 , 364 ^ 

F 0 A o X H n: IlaBAOAapcKoe IIpHHpxHmbe, ckb. 1 , 2 ; cnioAHCxue tahkh 
A axcKoro (?) flpyca BepxHero Mena (npenapax Ka 170 -^). 

riHAbAa HMeex 6nH3Koe cxoacxbo co cneAyroiAHMH ^opnaMH, HaneexHUMH 

no AHxepaxypHbiM AanHUM: 

1934. Pinus edulis P o t o n i*e. Zur Mikrobotanik der Kohlen und ihrer Vorwandten. 

lyse im Dienstdor Braunkohlenforschung. Schnft..., Taf. IV, Fig. ll,Taf. Vli Hg 
Pollenius cf. alabus Rob. P o ^ ® ‘ ^ 22° Stratigraphische. 

Wert mcsozoischer Pollen und Sporen, Taf. II, Fig. 20, 22. 

1949. Pinus Haploxylon — Typ. Rudolph T h i e r g a r t. Taw we, raOn. Ill, 

1950. &erpolleVvei^hiedener Arten von Podocarpaceen - Typ. J ® j 

Dio «Pollenanalyse» ausgedohnt auf alle Sedimentgesteino der gcologischon \ er 
gangenbeit, Taf. XV, Fig. 12. viriif Ann 

1950. Podbcarpaceenpollen R e i s s i n g o r. Tau w^^fin XVIII, $Hr 3S 
1950. Cf. Podocarpus sp. K i r c h e i m c r. Mikrofossihen aus Salzabiarungen 

1953. P^cJrpTs^crJtalLe a y m o B a, B o n x 0 B « ^ « n a ^CcEp”%a'S*’‘'Tl! 
xapaKxepHCXHKa mbaobux OTAOwenau HeHTpantHux o6jiacTeH CG1.F, taoJi. ai, 

iqg, ffapUnulan. SaKjiHHcKafl. MaTcpHaaH H ni^pan 

Soraa. CaaapEoro KaaaacwHa a paioaa naaaojapcKorq 
npHHpTbimbH, Ta6n. V, pac. 20. 

IlAHHa sepna okoao 73 jz; Bbicoxa xena 45—48 p, mopnna 
BMcoxe; mnpHHa BOSAymHbix MeraKOB okoao 50 p, BHcoxa — 6i)—6a p, pac- 
cxoHHHe MewAy ahhhhmh npHKpennoHHH MemKOB 6—9 p. 

Teno cd^poHAaAbHoe, onepxanHe b 6okoboh npoeitABH necKonbKO 
xoe — npnSAiiwaexcH k ponSy. 06maH xonmnna aKanna okoao 4 p. 
xenaABycAOHoaH; caoh, KaKnpaBHAo, paBHOHXOAmHEM.no 
aeiinnHpax BHenmHfi cnofi necKOAbKO xonbme BHyxpennero. Ha ennraoH n 
6oKOBttx cxopoaax o6maa xoAmHHa o6oaohkh HeCKOAbKO ooAbme,^’^ na 
6piomBon. lUiix BencHO supaweB. IIoBepxaocxb x^a HepaBHOuepHO 
xaa cKVAbBxypa waxa xpyAHo paBAHaHJia, fia 6pioinBOH exopone noaepx- 
Hoexb iieAKo- H peAKo6yropBaxaH, 6yropnaTOcxii npoBAHpsrexcH (npH bucorou 
ncMioweaHH Ty6yca) b bbag mgako- « 

Oopua MBBiROB npH6aHwaexcH R c<|iepoHAaai.HOH. V 6oAbniHHCTM ara^ 
mutpoB ueamBHecROAbRo cAaBAean bo sucoxe ■ ommytu m 
ox epmmHofinoBapxaocxa. MeaiRH npBKpenneattHAiiBiiipORait.i^^^K^- 

— . nAtmufinseif. FliailHBa BOHKDeita©MB M^BKOB B HpAflpBOH 


OX epiomHofinoBapxaocxB. MeaiRH npBKpenneattHAiiBiiipORait.i^^^ro^ 
BO ^BHiai oc^BOBaHBen. rpanaiMi BpaapeitaeaBa i^ob b a^^ 
spoeRABiii (uaiiiKaiai RBepxy) toxrp BnnenBeiea b sbab flAy* napaaaeaiiHWDt 

IO& 






JIHHHH HnH npaBHJibHoro OBaJia. CeiKa Ha nepH(|epHHHHx noBepxHOCx^ 

KOB KpynHafl, HeTKaa h y neKoxopHX aKseMnnapoB cocxrax h3 
hhh, pLbe$HO BHHejiHHCi, npH o6hhhom yBeHOTenHH. OopMa 
OKpyrjio-npflMoyrojibHafl. BejiHHHna HHeeK peaKO yMeHbinaexcfl k P " 
Hefi noBepXHOCXH MeniKOB h cxbhobhxch MenKon, ao xonenHOH, b jiecxe np p 

jieHHH MeniKOB k xejiy. 

Ho MopAonoraiecKHM npasHaKaM ($opMa, pasMepH, xapaKxep cexKH Mem 
KOB H np.) onncaHHHH bha qpeaBHBanHO 6 jih30K k nujibAe Podocarpus spicata 
(Podocarpus andinus) P o e p p, nayneHEoft no repSapnoMy Maxepnany 
SpAXManL (Erdtman, 1943, xa6ji. 25, ^.nr. 430). BennHHHa num.AH conpeMBH- 
Horo BHAa Podocarpus andinus Bapbnpyex b npeAenax ox 56 AO 70 \l, npnneM 
KDvnnHe aepna Bcxpenaioxcs name, neM MejiKne. 

Ot Podocarpus aff. Sellowii 3 epm Podocarpus andinus ornimaejcn dojibmen 

oKpyrnocxbK) MemKOB, najinnHeM 6 ojiee hchoh cexKH na hhx n Gonee nacxoii 
^cxpenaeMocxbio sepen c MeranaMn, npnKpenjiCHHUMH k xejiy HecKOJibKO cyweii- 
nbiM ocHOBanneM. 

MecxoHaxoHtAenne; cm. ronoxnn. , 

Pacnpocxpanenne; nMJiBAa Podocarpus andimformis (hjih Mop- 
AononinecKH noAoGnan eik) oxMenena paaannHUMH aBXopaMH b oraomennEX 
cpeAHero n BepxHcro MCJia SanaAnoii EBponu (PepMaHnn, J^aiinn), tiU np , 
Kaaaxcxana, a xaKHte b xpexHnnMX oxjioweHiinx (ox aoAena ao hh)khiix ropu- 
30 HX 0 B MHopeHa BKjnonnxenbHo) b KaaaxcxaHC, na IOwhom Vpane, b baniKn- 
PHH, B npnapanbe, b BMGeHCKOM panone, na CcBepnoM KasKaac, b LpcAneM h 
H nmneM IIoBonHCbe, na HroKneM flony n b npHKacnnn. B ripHHpxunibe oxMe- 
nena aBxopoM b nerancKHX rnniiax (nnHcnnii ojinropen) n b najieouen-aope- 
noBHx oxAowenHHX. B nocjieAnee BpeMH nHJibpa,noAo6HaflonHcaiiHon BHme, 
Bcxpeneiia b BepxncMejioBbix oxnoBteHnax IIpHAHenpoBbH. 

PoAHHa Podocarpus andinus P o e p p. [P. spicata P o e p p., 
andinus, Podocarpus valdiviana (Nelson) S o n i 1 i si HiijiniicKnc 
Ahah. Pacxenne abjihcxch oahhm na nanGojioe ycxoiiniiBMX bhaob na ccmcii- 
cxBa noronnoAHHKOBHx. 

Podocarpus nageiafortnis sp. nov. (pollen) 

Ta6ji. 11, pnc. 8—11 
IlpcnapaT 191 

r o Ji o T H n: nannoAapcKoe IlpHnpxHmbe, noc. HapaMonoBKa, ckb. 1, 
neraHCKHC mnnH c ayGaMn aKyji (HnwHHu ojinroueH). 

ribuibua Mop^onornnecKH Gjinaua k cneAyiomHM $opMaM, naaecxHUM no 
jiHxepaxypnbiM AaHHHM: 

1939. KJiacc Aporosa, rpynna Saccala, nojnpynna Platyoaccus Hay mob a. Cnopw 

,943. mo, (BCgique,. 

1949. Sl'porfoMrpiJ’Thiergart. Der stratigraphischc Wert mesoroischer Pol- 

1950 CkmUerpoflSTcrschYedener ArtwI^Von’ Podocarpaceen — Typ R e i s s in ge r. 

1950. ausgedehnt aut alle Sedimcntgcsteinc der geologiscben Ver- 

1950. SEJpiV s5* 3 ?y e ^^‘*Mef^-ioriwecKoe oiracaHHe nuJibnu Gymnospennae. 

1953, bbaob nu.xbn« a cnop, 

^ m xpexHnHHx otnoateaHH HaceKOBCKoro Kapbepa BopoHe«cKOH 

1953 B X o b * x h h a. {Platy^taccus kainare^sB 

* X o^T H H o ft). aropOBo-nttabncBaB xapaKrepHcxiraa nenoBux oraoatcHM nea- 
xpaatbHUX ofijiactwi CGGP, ctp. 76, xafiji. XI, 9iif. 13. 

06 inaa Amma aeptta 75 -S 2 pi, cpeAnaa - 80 i*; nm^ —35 |i; nmpiiHa 
Boaaynmiix iieinKOB (okwio 38 pi) paana ero bmcotb. BcTpenamcH nBJnaie 
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aKseHminpu, paanepH Koxopux GnnaKH k paaMepaM mii.nbAH coapeMennoro 
BHAa Podocarpus Nageia R. B r. 

Teno sepua oKpyrjio-poMGoHAanbnoe. Ha chhehoh h Gokobbix nacxax 
aKSHHa AEycJiOHHan, a sa GpiomEoii — oAHOCjioHHan. 3KaHHa na cnnwHOH 
cxopone oGpaayex yxonmenne, noAoGnoe maxy y nHJibpH Pinaceae. BnemnnH 
ojioH 3KaHEH aHanHxejibHO xoEbme sHyxpeHEero n ne HMeex cxpyKxypn. Bnyx- 
peHEHH CJIOH SKannu HMeex cKnaAnaxo-cxonGnaxyio cxpyKxypy, Koxopan bh- 
paHtaexcH aa cehhhoh n GoKOBOii noBcpxnocxnx xena b bhao Gyrpiicxocxm 
Ha rpaHHpe, Koxopyio mojkho mhcjibeho nposecxH MewAy chhehoh h GpiomnoH 
noBepxHOCxHMH xejia, BEemHHH cjioh 9K3Hhu npeKpamaexcfl, oGpaaya babb 
aaMexHUH yannS raHypoBHAEbiu BajiHK, paajinnHMbin xojibKO b Gokoboh npoen- 
AHH. BHyxpeHHHH cjioii aKaHHU k axofi rpanHAC necKonbKO yxonnexcH h xe- 
paex cipyKxypEOCxb. , tt / \ 

BoaAyfliHbie MeraKH hmciox c^epoHAanbHyio $opMy. flnaMexp (mHpHHa) 

MemKOB npeBHraaex Ananexp (mnpHHy n Bucoxy) xena. K xeny McmKH npn- 
KpenneEbi cunbno cyHtCEHHMn ocHOBaHHHMH h aHanHxenbEO CABHayxH k 
G piomEOH cxopone xejia. BHyxpeHHHH rpaHHna npHKpenjienHH MemKOB c 
GpiomHOH cxopoHU npoHAHpyexcH b bhab AByx napajuiejibHUx naiH cner- 
Ka HBorHyxHx b $opMe osana jihhhh, paccxoHHHe MewAy KoxopHMH paBHO 

5 — 15 (1. 

CexKa na BoaAymHbix MemKax Mejinan h y GoAbmuHCXBa aKaeMEHHpoB nox- 
KaH, c OKpyrHHMH HneHKaMH, BejinnHHa Koxopiax ne npeBuraaex 3,2 p. Thjkh 
cexKH xoHKHe n poBHue, h npn bhcokom hoahhxhh xyGyea MHKpocKona, npn 
oGhhhom yBenHneHHH, KawyxcH xeMHUMH (cm. xaGn. II, pnc. 11). nnenKH 
cexKH no Been noBepxHOcxH MemKOB paBHOBennKu n yMenbraaioxcH toabko 
B oGnaexH npHKpenneHHH moeikob k xeny. 

VroA B Meexe nepeceneHHH KOHxypa MemKOB h xeAa npnGAmKaexcH k npn- 
MOMy. y HeKOXOpUX aKaeMEAHpOB MCmKH HeCKOAbKO BblXHUyXH no AJIHHe, 

HO MOJKHO AonycxHXb, nxo axo peayAbxax Ae<]^opManinn npn iiaroxoBAeHHH 
iipenapaxa (norpyrneHne b rAiinepHn-meAaxnnoByio cpeAy). | 

HpunioGoM noAoweiinnaepna, b noAflpiiouHAn Gokoboh npoeKAHii, koh- | 

xypH xena hcho npocBennBaiox cKBoab newHyio n npoapanHyio XKaHb Boa- 
Aymiibix MeniKOB. 

y neKoxopwx aKaeMHAHpoB uu.nbEeBWX aepen aKaniia iia cnnHHon noBepx- 
HOeXH HeCKOAbKO CMHliaOXCH B npOAOAbllHC CKABAKE. y HeKOTOpUX aKSCMEAH- 
POB laKHe we CK.AaAKn oGpaayioxcH n iia GpiomHOU nacxn. IlocAeAHee ooyc- 
AOBAHBaex Gonee xeMHyio oKpacKy baoab AAnniioH ocn xena. 

M e c X 0 h a X o » A a H H e: cm. roAoxnn. 

PacnpocxpaiieHiie: nuAbAa xnna Podocarpus nageia formis HMeex 
AOBOAbHO ranpoKoe pacnpocxpaHeiiiie KaK no BcpxHKaAH (ox BcpxHeu ^ 1 ^ 
capMaxa), xaK h b mnpoxHOM iianpaBACunn. B AHxepaxype nuAbiia Poaocar- 
pus noA paaAiWHHMH HaaBaHHHMn (cm. cnHOHHMHKy) ynoMHnaCTCH b Bepxiieii 
wpe BaiuKnpcKoro HpnypaAbH, b mgaobux oxAoweimHX CiiGnp^on HAax- 
ifiopMbi, Kaaaxcxana n SanaAHon Enponu, b naAeoAene CpeAHero noBOAiKbH, 
aoAeiie h oAHroAene J^aAbnero Bocxoiia ( 3 Abi«H), Kaaaxcxana, npHnaenna, 

HpAapaAbH, ypaAa, cpcAnero n nnwHero xenennH Boafe, HHwnero Ao^a, 

IIpnaaoBfcH, Cenepnoro Kaaaxcxana, SanaAHofi yitpannu n o^aAEOH Enpo- 
nH, B capMaxcKHx OTAomennHx nnsoBbeB Asenpa, Oflepnoro KasKasa n da- 
naAHoro IIpnKacnnH. ^ - x « 

TaKoe mnpoKoe paenpoerpanenne n ycxonnnBOCTi, onneannoH $opMH no- 
3BOAH10T noAaraxb, nxo pacxenne, npoAyAnpoBaBmee axy ntiimAy, oGababao 
mnpoKHM apeaAOM n mnpoKoft BKOAoriraecKon aMnjraxvAon. 
pactenne bxoaeao b coexaB nonAxponnax $Aop A. H. KpmnTO^OBiwa (lyw), 

Koxopue ocoGenno aoato cymecxBOBaAH na oGmApnax npoetpa^Bax 
pHKOBon cymn c kobab Meaoaon. BnocneAcxBBH, kbk nonaran A. H. Kpanrto- 
^BAA, XaKAe nOAHXpOHMMC ^Optt KOHAa liesoaOH nOAOWBAA AaBBAO CO- 
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BpeMeHHQH pacTHTenBHOCTjs seMHoro mapa (b pasjiHiBUX ero 6oTaHHKO-reo- 
rpajlHHeCKHX npOBHHItHflX.) 

CoBpeMeHHoe pacnpocxpaHeHHe Podocarpus Nageia R. B r. (P. Nagi 
P i 1 g.) orpaHHHeno ropauMH paHOHaMQ K)h{hoh flnoHHH a K))KHoro KaTan. 
ycToaaBBOCTb npoxaB aasKax TeMnepaxyp y P. Nageia aecKOJibKO naate, 
aeM y P. andinus P o e p p. , bto a o6ycaoBaBBaeT ero y 3 kbb coBpeMeHHHK 
apeaji. 

Podocarpitea kaaakhatcmica sp. nov. (pollen) 

Ta6n. n.,pHc. 12—15 
3 

IIpenapaT JSfi 255 

r o a 0 T a n: naBao^apcKoe EpaapTiraiBe, oa. KeMap-Tya, naraaTo- 
HOCHue raaau BTopoa csaTU KoaTaaeaTaJibHux oraoHceHaa onaroiieHa 
(cpeflaaii oaBroa.eH). 

ilbuibiia Podocarpites kasakhstanica sp. nov, othocbtch k rany sepea 
COM. Podocarpaceae c peaao orpaBaaeiiaLiM tcjiom a MeniaaMa, npesumaioaiaMa 
CBOBMa pasMepaMa Bejiaaaay leaa ($ar. 18, 3 , 4 , 6 ). IIoAoCniiie 4>opMi>i nujib- 
i^eBux sepea, ao ae TOWflecTBeaawe bm, OTMeaaaacb b aaaHHTejibuo donee 
flpeBBBx OTJioweaaax, aea TpeTnaHwe. 

Peaccaarep (Reissinger, 1950) oaacbiBaex ^opay, dnaaKyio k aamea, non 
aasBaBaeM «Pollen Podocarpaceen — Typus (R e i s s i n g e r)». 

G. H. HayMOBa (1939) nbiJibuy, nonodayio Podocarpites kasakhstanica, b 
• aacne npoaax Podocarpaceae otbocbt k rpynne Saccata. 

B. C. ManBBKBBoii onacaaa a aaodpaatena nujibna saaiaTejibao donee 
Kpynabix pasmepoa, ao no ^opnaa rena a Bosnymaux MemaoB BMeiouiaa 
donbaioe cxoactbo c nbinbiioa Podocarpites kasakiistanica. Oopay sxy no 
Mop^noraaecKoa noaeaKnaxype B. C. ManaBKaaa nasBana Dipterella 
tricocca cf. typica (1949 , xadn. 3, ^ar. 7). 

OnaaKO, KaK axo dynex bbabo ns npanonnaoro an'/ae onacaanH, Bunenea- 
Hua aaaa bba as xpexaaaux oxnoHteaBa odnanaex nocxaxoaao xapaaxep- 
Bbiaa Mop^onoraaecKBMH ocodcaaocxHaa, nxodu oxaecxa ero k pony Podo- 
carpus. 

Odunaa Anaaa sepaa 125—128 |t; mapaaa xena, oKono 67 pasaaero bu- 
coxe; Bucoxa Bosnymaux ueniKOB OKono 70 |x, mapnaa — oaono SO [l. 

<DopMa xena dnasaa k c^poananbaon. Oxepxaaae b nonapaoa npoeKnaa 
poMdoananbao-OKpyraoe. 

dKsaaa, noapuBaioniaa xeno, ABycnonnaH; y donbmaacxBa sepea noy- 
caouaocxb aKsaau npocMaxpaeaerca cnado. Cxpyaxypa SKsaau cxondaa- 
xaa, axo odycnoBnaeaex Banaaae nonepeaaoB mxpaxoBaxocxa cnaaBoa odna- 
cxB a dyropaaxyio noaepxaocxb sepaa. Ha cnaEHoii noBepxaocxa sepaa sksh- 
aa xojnpe, aea aa dpnmaoa. rpaaaa maxa ae ynanocb odaapywaxb, xaa Kaa 
nunbaeBue sepaa b donbmaacxBe cnyaacB noataxca b nonapaon npoeKaaa. 
Hanaaae me a rpaaBau maxa, ecjia oa Aeocxanxenbao acao Bupaatea, odbia- 
HO npocMaxpBBaioxcH nanib npa 6 okobom nonoHteaBa sepaa. 

BosAymabie MemKH no«ixH npaeanbao c^poananbaue. fflapnaa ax npeBU> 
maex mapaay xena. Memaa apaRpenneau k xeny cyaceaaiiiM ocBOBaaaeii a 
cABanyxu aa ero dpiomayn cxopoay. rpaaBAu npaKpcnneaHH MemKOB k xeny c 
dpnmaoa cxopoau npoannpynxca b Bane Asyx Ayroodpasaux naaBa, aaa- 
d^bmee paccxoaaae iiemAy Koxoptaia Aocxaraex 15 |a. V donbmaacxBa sepea 
Roaau sxBx naaBB cxoAaxca a xorna BayxpenaaH nanaa rpaaaA npaKpeane- 
HBH BosAyanaux ueancoB npoBoapyexca b bbac oBana. 

C^exRa aa BosAyamux aemRax Menaan, npepuBacxaa, aeacBaa. Haemca 
cexRa saue^TBO Menbaanx b Mecxe npaRpcnncBaa uemKOB aa dpnmaofi cxo- 
poae. Ha cnaamea noBepxmnxa. dnaate r iiecxy npaRpenneaBa iiemKOB. 
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cexka aneex xekob me MenKBB, aeacaHn pneyaoK, ksk a bch aoBepxaocib 

MemKOB. ^ 

■ JIbhbh oaepiaHBH BosAymaHX MemKOB b xena npn nepeceaeaBa oopasynx 
vron, dnasKBii k apaMony. Koaxypti xena — aepoBaue, Baoraa ^ecxoaaa- 
xHe, apeKpacBO npocMaxpnBaioxca CKBOSb npospanayio xKaab BOSAymaux 
MemKOB. 

IlHnbAa Podocarpites kasakhstanica b cocxane onHroaeaoBoro KOMnneKca 
ncxpeacHa aBiopoM nnepBue. Bee $opMH, aepeaBcneaHHe Burae b anene MOp- 
^onornnecKH dnasKHX, oiaocaxca k $opMaM, BUAeneaHHM ns donee Apesanx 
oxnoHteniia. 

M e c X o a a X 0 JK A e a H e: cm. ronoxan. 

Pacnpocxpaaeane; KaK ynoMBaanocb Bume, iiunbna, necbMa 
dnBSKaa no Mop^onornHecKBM npHsaaKSM k onBcaauoMy BUAy, oxMcnena eme 
B cnopoBO-nunbaeBUx cneKxpax lopcKoro u McnoBoro KOMnneKCOB CuGupa, 
Kasaxexaaa b Vpana. B EaBnoAapcKOM HpBBpxbimbe nsnecxabi eAHaBHaue 
aaxoAKB B nepxaeM Mcny, soaeae n immiieu onHioneae. B CeBcpaoM llpH- 
apanbe ocaoBaue uaxoAKH npaypoMeabi k cpeAaeMy onHroneay. Paenpoexpa- 
ueane nunbnu Podocarpites kasakhstanica b xpexanaux oxnoHteaBHX apocne- 
TKBBaexcn BaepBbie. Momao nonaraxb, axo nponsBOAnBrnee nbiJibay pacxeaBe, 
dbino B naneoroae OAHoa ns penaKXOBbix $nop Mesosoa. 

Podocarpites gigantea sp. nov. (pollen) 

Ta6.i. Ill, pnc. 1 — 4 
^ 3 

ripcnnpaT As 255 

r o n o X a a: IlaBnoAapcKoe npnapxurabe, oda. 6, necBaao-rnHBBCXbie 
oxnomeBBH aexeepxoa cbbxm KoaxBaeaxanbHoro onBroneaa (nepxanB 

^”*OdmaH AJinaa sepaa 112— 120 p; mapnaa xena 65— 75p^ mjcoxa xena oKono 
80 a, mnpnaa BOSAymaux MemKOB OKono 85 |x., Bbicoxa 65 — 70 1*. 

Teno c^epoHAanbaoe, oKpyrnoe b oaepxaaaH. BKsnaa xena xonexaa, saa- 
qaxenbHO xonme SKsnaH MeraKOB; ABycnoaaocxb sksbhm npa yBcnHacBBB 
B 400 pas xpyABO pasnaaBMa. Ha caBaaoH aacxB xena SKsnaa hmccx exondaa- 
xyio cxpyKxypy, axo odycnoBJiBBaex cc noaepeaayio mxpBxoaaxocxb. Ha enna- 
H*oH we qacxB xena cxpyKxypawe sneMeaxw BHAcnaioxca b bbac xecao pacno- 
nowcHBHx dyropKOB c BAaaneaaMMB BcpmaaKaMB, BcneACXBnc aero nonepx- 
aoexb sepaa HMeex MenKoaMxaxyio cKynbnxypy. 

Ha dpiomaoH exopdae noBepxaocxb xena bobxb rnaARaa nnn nnocKOoy- 
ropaaxaa, axo pasnnanMo nnrab aa xex npcnapaxax, y Koxopux BosAymawe 
MemKB ae OnnsKO cabbbjth k neaTpy. 

BosAyraabie Memna noaxn npaBBnbao c^poBAanbawe. CexKa aa wemKax 
MexKaa, ABOHaan. Kpynaaa ocHOBaaH cexKa xopomo Bucxynaex b bbac penbe^- 
HHx xHweii c yrnoBaxHMB aaeSKaMH; npoMcmyxoanaa cexita McnKaa, c aepas- 
aoMepHMMH aaeBRaMB. B Meexax npBKpenneaBa MemKOB k xeny cexKa exaao- 
nnxea Menbae. 

Paccxoaane wewAy MeexawH npBKpeaneaBB wemKOB aa dpiomaoB exopoae 
ae donee 3—5 |i; nanie iiemKH cMHRaioxcH. rpaaaAbi npoKpenneana McmKOB 
B BonapBOB apoeKRHB odbmao npoHRBpyioxca b bbab Anyx napannenbaiix 
npBMbtx HAH cnerKa pacxoAHmnxca nnaafi. 

Ho *opMe B oaepxaHHio xena nunbRB Podocarpites gigarUea oaeab dnasKa 
K P kasakhstanica. OxnRBBJtiia nepsoro bbab HfinawTca: donee npananbHoe 
oBepraHHe, donee Tonexaa sRSHaa, acaee BHpaweHBaa CRynanxypa no- 
BepxHOCTii xena, donee aexRo BUpaHteHaan ccxKa na MentRaz, Roxopan y P. 
gigantea BCcrAa mteex aboShoS pHcyaOR. . _ „ 

Hanmmeii ABoifioS cetRa. pasnepoii s ^opimH xena P. gigantea OReeb 
noxowa hr muibiiy eoepestemroro poAS Abies H i 1 1., no oxmnaexcH ot no- 




cneflHero oTcyxcTSHeM rpeSna u npaBHatHUM oKpyrauM oaepiaHHeM B03fl;ym- 
HHX mbidkob; y himibi^ei Abies Hill. MemKn hbckojibko BuxaHyTu no bhcotg^ 
a xejio CHa6H{eHO mapoKHM,. hcho BupancenHEiM rpeSneM c MenKoiecxonnaTHM 
KOHXypOM. 

MecTOHaxoHtflOHHe: cm. rojioxnn. 

PacnpocxpaneHHe; IlaBjioflapcKoe IIpHHpxKiraBe, nnTKnne ro- 
pnaoHXH najieorena — oamronen. CeBepiioe npnapajibe, aor^en — ojinropeH. 
OcHOBnan Macca iiaxo^toK canaana c oxaojKennHMH aoitena ii HHJKnero ojinro- 


rodocarpus aff. dacrydioldes .\. Rieli. 


Ta6ji. Ill, pjic. 7 
3 

Ilpenapax Hi 331 -jt 


nujitneBoe aepiio, b oTjinnne ox npeAUAyuliix bhaob, HMeex xpn BosAym- 
Hux MemKa. Ooninii AaaMexp aepna, BKaionan xeno n MoinKn, npn cxporo no- 
AHpnou npooKAHH 80 — 85 [i, AnaMexp xejia oij:ojio45 (i, miipnea BOSAyniHHx 
MemKOB 30 — 40 {x, BHCoxaoKOJio 30 |x. 

CexKa na BosAymaux Memaax MeAKaa, c xoacxumh xantaMn; anefiKH cexKii 
paAHanbHO BHxnayxu. lloBepxHocxt xcna MeAKoCyropnaxaH, na cniiaiiOH cxo- 
poae CMHxa b npoasBOABHue canaAKii. 

IlijiJibAa oniicanaou $opMH nonxn xoHtAecxBeuaa nunbue coBpoMeaiioro 
BHAa Podocarpus dacrydioides A. Rich., oniicainioro 3pAXMaiiOM (1943, 
xaCA. XXV, 429). 

MecxoaaxomACHHe: HaBnoAapcKoe HpimpTbimbe, p. Kapa- 
Cy, KOHxnaeHxaJibHbie oxjiojKeanH cpcAuero OAiiroAeaa. 

Pacnpocxpaaeane: nujibna Podocarpus aff. dacrydioides oxmc- 
ncaa b BcpxaciopcKnx oxAoaceHnax 6 aii 3 r. TioMenn a b nancoroHOBiiix oxjio- 
weannx wra EBponehcKOii nacxii CCCP (eAiiHiiBHue aaxoAKn), b onaroncao- 
Bux caeaxpax IlaBJioAapcKoro npnnpxumba Bcxpenena BncpBue. 


Po;^ jyacrydlum So land.— ^^aapiiAiiyM 


IIuAbpa Dacrydium S o 1 a n d. oxnocnTca k xany nujibucBUX aepen 
($Br. 18, 7, 8), AJifl Koiopux xapaKxcpaM Mejiane paaMepu (ao 50 jx) a oco6oe 
cxpoeane B03AyraaHX MeniKOB: MOJianx a ae BSAyxbix, a Mopmnancxbix a co- 
6paHHbIX B ckabakh. 


Dacrydium etatumiformis sp. nov. (pollen) 


TaGn. Ill, pnc. 8 — 12 
npenapani JMs 170 h 186 


r o Ji o T Et n: IlaBAOAapcKoe npBHpxumbe, r. naBjioAap? ckb. 1, enw- 
ABCTue rmtau flaTCKoroCi*) npyca (npenapax Kz 170 i ). 

A^maa sepaa oaoao 50 n, mapaaa okojio 35 ji, Bucoxa okojio 35 p; mapaaa 
MeaiKoB oKoao 30 |i. 

Tejio aJuiaacoBAaabaoe, a 6okobo3 npoeaQaa — oBaabaoro oAepxaaaa. 
3K3Baa xeaa xoaaafl, oAaocjioiaaH, c aepaaexoa CTpyaxypoa. IIoBepxaocxb 
Teaa aa cnaaaoB exopoae uenao- a peAKo6yropHaxaH. BosAymaue Meama 
a^oabarax paBwepoa, oapyrjute, aecRoabao caancayxue a aame Bcero, 
ad^aa citaxaa, aiteiin' aeapaBanbabie oaepxaaaa; npaapenjtaioxca oan a xeay 
cyateaauM ocaoBaaaeit.B caabao cAaaayxH aa 6p»inay» exopoay. PpaaaBa 
neacny uraoiKaiiB a xeaoa ae acerAa acao BHpaateaa. dasana aeag^ MeamaMB 


aa 6 pH)niBOH exopoae aacxo ObiBaex caaia b npoAoabaHe canaAKH- Koaxyp 
xeaa a BosAymaux MemaoB aepoBaHH. 

Hbrabna Dacrydium elatumiformis HMeex 6 oabraoe cxoacxbo c nw^aou 
coBpeMeaaoro BHAa D. elatum Wall., onHcanaoro B. B. 3 ayep (1950) h 
apAXMaaoM ( 1943 ),oxAHHaflCb ox aee Aiimb 6 oAee aexao BupaateaiiUMH BoaAym- 
awMH MemaaMH. Oopaa mchikob y cospeaeaHoro bhab D. elatum aecKOAbKO 
aaaoMHaaex ^opay aeaiKOB aHAbabi Cedrus. B xo we Bpeaa nbuibaa D. ela- 
tumiformis aacex aeKoxopoe cxoacxbo c nHAbAon cospeMeiiHoro bhab 
D. Franclini, oxjiHHaacb ox aero Meaee aexKOH rpaHHaeii npnKpenAeana bo 3 - 
Aymabix mghikob h aaaHHxejibao donee xobkoh aasaaoH xena. 

M e c I o a a X 0 HC A e a u e: cm. ronoxna. 

Pacnpocxpaaeaiie: aHAbna Dacrydium oxacaanacb b xpexua- 
Bbix H MenoBux oxjioweaHHx CCCP b bhao eAHHHMaHX aaxoAOK. ABXopoM aaii- 
Aeaa b BepxaeacnoBUx ii naJieoreaoBUx oxjiowghhhx Ceaepaoro Kaaaxcxaaa, 
B aaneoreue CeBepnoro KaBaaea (^opaMHaa^epoBHe cjioh) h b aaneoacue 
cpeAueii Bonni. 

CoBpeMOHHOC pacapoexpaaeaHe poAa Dacrydium — o-b lacMaana, xpo- 
aHKH ABCxpamiH, Hoboh SenanAnH. TimaHHoe xBOiiaoe ropaux panoaoB 
BHawaoH cydxponHAecKOH bohh. 


CEM. .\RAUCARIACEAE ~ APAyKAPllEBWE 


CcMciicxno Araucariaceae — ApcBaenmee h 3 KJiacca ronoceMcnaux h 
HMCOx, ao-BHAHMOMy, lowaoe nponc.xo>KAeHHe. Pacxnxenbnwe oexaxan Arau- 
carites oxMeHaioxcn cme c nnwaero aapdona. ^ 

G H. HayMOBoii (1939, xada. 1) nujibneBwe aepaa, noAooaMC Araucaria, 
dbinH BHAeaeaH b ocooyio rpyaay aoA pydpnKOu: «aunbua h 3 rpynau In- 
friata, aoArpynaa Psophosphaera^. ^ 

OcxaxKii Araucaria ncxpeaenbi h b aepMcanx oxaoweaanx, ao aaaoo.ih- 
mero paenpoexpaaeana 3xo ceMeiicxBO Aoexamo b xpnace. B rope a n Mcny 
aaxoAKH pa3H006pa3HMx bhaob Araucariaceae nsBccxabi b CiiGiipa n Ka- 
aaxcxaae. B xpexauaux oxHOweanax coxpaaHJiacb, no-BHAHMOMy, xojibKO APa 
poAa Araucariaceae, c uedoabrnmi koahhccxbom bhaob. OxAcnbaBie hoxoakh 
oxncaaxKOB Araucaria oxMeaaAHCb ajih naneoaeua a oauroaeiia yapaanw. 

B aacxoaiaee BpcMH apayKapneBue naerox orpanuaeauoe pacapoexpaae- 
ane b AecxpaniiH, lOwaoa AaepaKe, aa oexpoBax nonaaeann a b Hoboh 1 sa- 
aee. Saccb ohu cocxaBJiaiox cbcxahc xponnaecKae ncca napaoBoro xnna, oe3 
rvexoro noAnecaa. B ochobhom bcc apeAcxaBHXcjia 3xoro ceMeacxaa hmciox 
K cepo^HJibHHH odHHK (b ocodeHHOCXH 3X0 OXHOCHXCH K poAy Araw:aria 
J u s s.) H odnaAarox apoaoH c Benaoaejieaou ahcxbou. 

HbiJibna pacxeaHii ceM. Araucariaceae Bcxpeueaa aexo^M b MenoBHX h 
aHwaexpexHHHBix oxjiojKeaaax Kasaxcxaaa a IIpHapanbH. IlHnbueBHe aepaa 
Araucariaceae oxaocnxca k xnny oAaoKnexoHHMX, c^epoHAaiitaux, jiamea- 

HMX B03AyraHHX MCUIKOB, OAHO6op03AHHX C AByWIOnHOH CKyAbHXypaOH 3K- 

uaaeoi-euoBNx oxjiosaeHHHX HByuaeMoro paaona BbiAeJiaroxca abb bhau 
uMJibUbi Araucariaceae, no Mop^oAornueci^M npnsHaKaM dAHSKHe c nujibuon 
poAa Araucaria J u s s. h Agathis S a I i s b. 


.Iratmirto elegana sp. nofv. (pollen) 
Ta&i. in, pBc. 13 


H H H 

npeiiapatiit ^6 193 , 165 h 182 -g- 


r o 31 o T H n: IlaBnowapcKoe npHHpTHmbe, noc. IlapaitOHOBKa, ckb. 2, 


ottOKOBMe rAHHM cpeABero — BCpxaero BORena (npenapax 182 


I 

1 
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OopMu, Mop$onorHqecKH 6jiH3KHe, HSBecTHHe no jiHiepaxypHtiM a^hhum: 

1953. Araucaria incisa BojixoBHXHHa. CnopoBO-nu;ii>aeBafl xapaKrepHCTHKa m- 
aoBux OTJiOHceHHH aeHTpaabHiiix o6jiacTeH CCGP, exp. 67, Ta6ji. X, $Hr. 24 — 26. 

IlBUibiieBoe Bepno c^epoHAajitHoe, oKpyrjioe b oHepxaHHn, oflHo6opo3A- 
Hoe. ,n,HaMexp sepaa ox 46 ao 60 p, cpeAHHH — okoao 50 p. 

3apoAHnieBaH 6opo3Aa MepHAHonaJiBHafl, ho aoxoahx ao nojiKJCOB. IIo- 
BepxHOCxb 6opo3ABa rnaAKaa, aaxHHyxaa tohkoh 6opo3AHOH MeMdpaHoii. 3 k3h- 
Ha oSpaayex jiacxooCpaaHHH BHCxyn.naA oahhm h 3 Kpaea 6opo3AH. Ecjih 
nujibiieBoe aepHO paenojiojKeno KBepxy 6opo3AOH, xo jiacxoBHAHHH BHCxyn 
3K3HHI>I npOHAHpyeXCH B BHAO KOAbAGOOpaBHOrO yXOAmeHHH — BaAHKa. 9 k- 
3HHa ABycJioHHaH, xoHKaH. BnyxpeHHHH cAoii 3K3HHU xoAme BHeninero 
H cxpyKxypa ero iiencHa; BHcmHiiii CAoii — xohkhh c mgako- hah KpynHOHM- 
HaToii cxpyKxypoii. B npoeKAHH cxghkh amok (AaKya) Bucxynaiox no Kpaio 
aepna b bha© mnnoBaxHX nupoexoB, ato npnAaex Konxypy Bepua AontHomn- 
nOBaXHH BHA- 

OnHCbiBaenaH nuAbAa no Mop^OAornnecKHM npHanaKaM exoAna c nuAbAOH 
coapeMCHHoro bhab Araucaria brasiliana A. R i c h., ho necKOAbKO MOBbrne 
-ee no paanepaM {3ayep, 1950). 

M e c X o H a X 0 A t' H h e: CM. roAoxnn. 

PaenpoexpanennerB ncKonacMOM cocxohhhh Bcxpenaexcn onenb 
poAKO, B03MOJKHO BCACACXBHe nAOxou coxpanHocxH. (B AHxepaxype npncyx- 
cxBHO nbiAbAU Araucaria b cnopoBo-nMAbACBHx cncKxpax naneorena ox- 
MenacxcH onenb peAKO.) AaxopoM Araucaria HanAena b oxAoweHiinx Sypon 
CBHXbi (Bepxnnu boach), b mnnax Bepxnero MaiiKona (cpeAnnS oAnroAen) 
CoBepnoro KaBKaaa; b obokobhahux mnnax (aoAen) n b oxAOHtennnx nnw- 
nero oAnroAena CoBepnoro Kaaaxcxana. 

B nacxoHiAee apeMA poA Araucaria paenpoexpauen b IOwhou AMepnKe, 
AaexpaAnn n na apxnnenarax kakhoh nacxn Tnxoro OKeana. A, brasiliana 
A. R i c h. — cBexoAwSnBoe Kcepo4)Hxuoe paoxenne, oGpaayex b kakhou yne- 
pennoH aone caexAHe Acca co CAaSo BbipaHtcnnuM bbaacckom (name Bcero 
Ilex). B Hhah apayKapnn paenpoexpanena cobmccxho c Podocarpus, Liboced- 
rus, Saxegothea. 

Agathis ovMaeformis sp.-nov. (pollen) 

TaGa. Ill, pnc. 14 
3h 

IIpenapaT JVt 2 

r o A 0 X n n: CcBepHoe IIpnapaAbC, r. Tac-Apaii, xacapancKan cBnxa, 
4tpeAHnn dOAOH. 

IlbiAbAeBoe aepHO c$epoHAaAbHoc, b onopxaHHH — npaBHAbHan OKpyw- 
Hoexb. flnaMexp aepna okoao 35 jt. SapoAHraoBaA Gopoana — MepnAnonaAb- 
naA, pacnoAOweaa As^eKO ox hoaiocob. 9K3nHa Asyc^ionHaA; BHyxpennnfi cAoi 
Be GoAee xoAcxbiK, new BHemnnu. IIoBepxHocxb sepna MeAKoGyropnaxan. 
Byropnaxwe Bbipocxfii npeACxaBAHiox coGon npaBBAbHue nonymapna, pacno- 
.AOHteBHbie HAOXHO OAHO K ApyroMy, Axo npHAaex Konxypy sepna npaBEAbno- 
^CTOBAaxfiie oneptaHHA. Bwcoxa GyrbpKOB 0,5 — 0,8 p. PneynoK aa noaepx- 
HoexB sepna KpynnocexAaxHfi. dKanna oGpasyex AacxooGpasHbin BHcxyn no 
OAHOuy H3 KpaeB GoposAU* EcABaepno pacnoAomeHo GoposAoii Bsepx, xo Aa- 
exooGpasHbiH Bbicxyn npoHAiipyexcA b bha© AyrooGpaanoro yTOAnienna. Ecah 
ate sepno Aeatnr ne GoposAot KBepxy, a b aioGou ApyroM nonoatennit, xo 
^poBAa nacTO ne noAna sa nacxooGpasHbni BUpocxoii aRsnau, _ 

6 muibitofi coBp^tenitOH Agathis ovtUa W a t b. RettonaeuHa bba nonxn 
^TtaRABCTBen; munb b e ngn g M Mx cj^aax BcxpenaioTCR pacxoatABHBA 
:B Beannane sepna. 
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Ox nuAbAbi Araucaria J u s s. onneanHun bha oxAHAaexCA MenbmnM paa- 
MepoM, GoAee xoacxoh 3K3hhoh, nannAHeM Gyropqaxbix BbipocxoB n GoAee nex- 
Ko BHpaHtenHOH GoposAoii. 

MecxonaxoACAenne; cm. roAoxnn. 

Paenpoexpanenne: nuAbAa Agathis (Dammara) exMenena b 
lopcKHX oxAOAtenHAX cpeAnen noAOCbi GGCP, b naAeoAeH-aoAene lora Enpo- 
nencKOH naexH GGGP, b aoAene n OAnroAeiie IlaBAOAapcKoro npunpxHmbH, 
B oxAOHtCHHAX cpeAHCro H BepxHGro aoAena h nnatHero OAnroAona Gesepnoro 
IIpHapaAbA n b Gypoii esnxe Gesepnoro Kasnasa. TaitAte oxMeneno npncyx- 
cxBHe ee b bhag CAnunAnbix aepen b GynaKCKHX caohx {naAeoAcn-aoAen?) 
HHAtnero fl^ona. 

CEM. PINACEAE — COCHOBHE 

TpexHHiibie oTAOJKeniiA (b ocoGghhocxh axo oxhochtca k BepxiinM oxagaam 
iiaAGoreiiau k iieorcny) ApeaBbwauno Goraxbi nbiAbAofi pacrennil h3 com. Pi- 
iiaceae. B oxAiiAne ox lopcKHX n MGAOBbix xbouhux, GoAbrnnncxBO poAOB, 
a B pAAG CAynaeB h bhaob hx n.Meex secbMa GAuaitoe poAcxBO c coBpGMennbiMH 
UpCACXaBUXOAAMH (^AOpM lO/KHbIX niHpOX. GgM. PinaCCaG B XpeXUAHblX OXAO- 
AteuiiAx Gcaepnoro Kasaxexana n IIpuapaAbA npeACxaBAcno uiecxbio poAaMii 
{Keteleeria, Abies, Tsaga,Picea,PinusaCedrus), noxopbie, b CBOioonepeAb, npGA- 
cxanAGuu uoAbranMAHCAOM BHAOB. PoA Pinus B Kannoaoe iiacAHXbiBaex ao AG- 
BAXU BHAOB. Kait ynoMHnaAocb paiiee, roAOCCMCHHiiiG^B nacxoHiAce npeMA aa- 
iiHMaiox BGCbMa citpoMHoc MGCXo BO ^AopG HayAaeMoii xeppHxopnii. Gcm. Pi- 
naccae, nanpHMop, npeACiaBAeiio Bcero AnyMA BHAann Pinus, oahhm bhaom 
Picea, oahhm bhaom Larix n AByMH BiiAaMH Abies, ripii 3 xom ocnoBiiaA Macca 
BHAOB npnypoAeiia k ropnbiM MecxooGnxanHAM. Jliinib oahh bha Pinus 
silvestris L. — oGnxaex na coBcpHoii oKpaniie Kasaxcxaiia, b pannHimon ero 
MaexH. 

Pinaceae iia xoppiixopnii Kaaaxcxana n b UpnapaAbC ocoOchho paaiiooG- 
paauo GhiAH npeAcxaBAenu b cepeAHiic OAnronena, hxo, bosmojkho, oGbac- 
haoxca BosoGnoBAGHHeM oGoicfi apiiAHsanHii KAiiMaxa, Koxopan necKOAbKo npn- 
ocxanoBHAacb b Hanane oAnroAena, ii b cbash c OHCHBAenneM xeKXonnAecKHx 
ABAGHHH. AcCOAHaAnH, B KOXOpHX COHeXSADCb paSAHAEbie BHAU COCGH, paSBH- 
AHCb, no-BHAHMOMy, na ynacxKax cynin c BbicoKHMH oxMexKaMn; b 3xo we npe- 
MA BAaWHue mHpoKOAHCXBGHHHe AGca 3aHAAH noHnweiiiiMe ynacxKH. 

Ecah npocAGAHXb nocAeAOBaxeAbnyio aBoniOAnio roAoceMenebix na xeppn- 
xopHH Kasaxexana, xo exanex oncBnAnbiM, ato cgm. Pinaceae npeACxaBAHex 
ocoGbifi HHxepec n Ann cxpaxnrpa^nqecKHX noexpoenHB n aaa^ naneo^Hxo- 
AornnecKHX AeAefi. K xony we nHAbna Pinaceae b AoexaxoAnofi Mepe oGas- 
Aaex xapaKxepnMMH npnanaKaMH ajih ee pacnoBnaBannA. IIoaxoMy Mop$OAo- 
rnn nuAbRU cobpgmghhhx h HCKonaeMbix pacxeuHH Pinaceae nocBHmeno 
HCMaAO XpyAOB, H3 KOTOpblX CAGAyeX OXMeXITtb paGoxbi M. X, Mohocsoh- 
Cmoahhoh (1949), B, B. 3ayep (1950, 1954),' H. A. Boaxobhxhhoh (1952, 
1953) H H. C. nixana (1954). , 

IlbiAbAa Bcex poAOB h bhaob cgm. Pinaceae, sa HCKmonenneM Larix h 
Tsuga, coctohx H3 AentpaAbHoro xena n gfiyx B03;^Hbix MemKOB. ^a oco- 
Gennoexb cGnnwaex nuAbny GoAbmnncxBa bhaob Pinaceae c nuAbAon Podo- 

^^*^riHAbAa Pinaceae, HiieioniaA BosAynmbie MemKn (Kpo»te Cedrtis), oGnaAaex 
neKOTopMMH oGmHMH xapaKTepHMMH ocoGennocimin. B GoAbmnnexse cjiy- 
nacB axa nuAbAa HMeex Aoexaxonno xopomo Bbipawenuyio sapoAt^Byio 
GopoSAy na Gproranofi (A«cxaAbHon) exopone xena n yxoAiAeHHMfi cnofi srsh- 
Hbi, oGpaayroiAnfi xaK nasHBaenafi «nAtx» na^ cnniraoi (npoKcmtaAbHofi) 
exopone. BosAynwHe uemitn npeAC’ra»3««0T coGofi paspacTan^ ^snntt b nnAe 
noAbix Kanep, oGtrino ^pitbt, GnasKon k c^eponAa^non. PacnoAonwrai 
Boaj ynwm e wimttt e GonbniHHCTBe cnynaeB no Gonaic xena. 

8 TpyaH rnn. Brat. 6 
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li TTuarKT^ fl Cpdriis He HMeex pesKO oirpaHHqeHHoro mHxa. yTOJimenHHH cjioh 

i 8K3BHH Ha CHHHHOH HOBepXHOCTH TBJia oCbWHO HenOCpeflCTBeHHO, 663 pe3KHX 

j rp aTTwr^ , nepexoj^HT B TKaHb BosflyniHHX MeniKOB, KOTopsie o6pa30BaHH ne 

I BHyipeHHHM cHoeM 3K3HHiii, a BiieiEEHM, Bo3flyiOHi>ie MemKH Cedrus hg bb- 

jiflK)TCfl o6oco6jieHHiiiMii o6pa30BaB;iiHMH: na xene nHJiti^eBoro sepHa, a co- 
! cxaBHHiox c HHM KaK 6 h eflHHoe Bejioe. 

Ilpn onpeffeneHHH iihhi>hiiI Pinaceae, CHa6H{eHHOH BoaRymniiiMH Mem- 
' KaMH, 3a OCEOBHHO ^HarHOCXHHCCKlie UpHBHaKH npHHHMaJIHCbl 1) o6mHe pas- 

Mepu 3epHa h paanepH ero oxflejitHHx HacxeH (HenipajibHoro xejia, BosAyni- 
HHX MeniKOB); 2) ^opiaa h oqepxaHHe aepna h 4>opMa h oqepxanHe ochobhmx 
E acxeH ero; 3) cxpyKxypnHe oco6eHHOcxH oxAeJitHux H'acxeik aepna. 



®Hr. 20. OcHOBHUo aneMeHTH HSMepeaHH minbaeBux aepen Pinaceae, Hueiomax 
B03Aynniue MeniKU. 

^ OoKOBan npoeKOUR; B — nojiHpiian npoenniiR npn noaoiKeHHa twiom Bsepx; B — noanpHan npoeK- 

nHH npH nojioweHHB tchom bhhb; a— a— oOmaH flairaa niuimeBoro aepBa; 6—6— Bucora rejia; 

• g mopEBa Tcaa; ^—t— ninpuHa MmitOB; d-d- Bucora HemKOB;;. e—e— sucora rpeCim; 

oie—3K — anBBa rena 

TaK KaK $opMa h paamepu oxAentHHX Hacxen nujiBDieBoro aepiia Moryx 
MeHflXbCfl B aaBHCHMOcxH ox ero nonoweHHB, xo npn onpeAejieHHH HCKonaeMtix 
HHJIHHOK XBOHHBIX BCG HaMepGHHH H HaGjHOflGHHH HpOHBBOflHHHCI. JIhCo 

B cxporo nonnpHOM nojioHteHHH sepna, nH 6 o b cxporo 6 okobom. HanpaBneiiHH, 
no KOXopHM BGJiHCb ocHOBHBie H3MepeHHfl npH onpe;;eneHOH bhaob, cxcMaxn- 
BecKH H3o6paH(eHi>i Ha $nr. 20 

HsMepcHBH BenHCb npn nojioHseann nbiJibnu b 6 okobou npocKHOH {A), 
B nOHHpHOfi npOGKHHH, CnURKOU BBCpX {E), H B BOHApHOU WG HpOGKAHH — 
B 03 AyniHUMH MemKaMH BBepx {B). K cowajieHnio, ho BcerAa yAaeanocb ojino 
H xo we sepHO sanepHXb bo Bcex xpex ^ 03 H^^Bx; b 3xhx cjiynaax aaiaepM 
npoH 3 BOffHnHCb no HecKonbKHM aepHaM h saxeM 6 paHHCb Kpaunne oxkho- 
hcheh h cpeAHHH BejiHBHHa flJiH Kawfloro ajieMGHxa saMcpoa. 

noETH Bcex poj^oB, nuHbiia KoxopMx cHadwena B03jQrmHHMH MemKaMH, 
ynanocb ycxanoBHXb pH« xbkhx ycxoHHHBUx bgjihhhh (pasMepos) oxACJibebix 
aneMGHxoB, Koxopae MorjiH Ghtb npHHHxu 3a AnarHocxnqecKHc axanomi. K co- 
waneHHio, nna niiUibaM Keteleeria, na-aa ee peAKon BcxpeiaeMocxH, yciofi- 
BHBoro axanoHa pasMepoB ne BMBGAeHO. IIoaxoMy onpeAenennH nbinbHU 
Keteleeria senHCb no tgm AnarHocxHAecKHM npnsHaKaM, Koxopue asbu b kaio- 
ne B. B. 3ayep (HwibiiceBOH ananns, 1950). 

Becb KOMnneKC nHarHOCXHnecKHX npnsnaKOB aah onpeAenennH bhaob h 
pOffOB XBOHHBIX C BOSAyuraUMH MemKaMH, BUA^BHHUX H3 KaBBO- 

30HCKHX OXAOWGHHfi, CBOAHXCH K CAeffyKHAHM 8 HeMeHXaM: 

1. OopMa xejia H ero OHepxaHHe (axopoe HBJiflexcn 
^yBKipiefi nepBoro). OcHOBHue ^pMU xcna mowho xapaKxepHsoeaxb kbk 
c^poBAanbBbie B aHAHncoHffaJibHUe; oxKAOHeHHH onpoAenHioxcH pHcyHKOM 
onepxaHHH xena b nonapBofi eejih b 6 okoboh npoGKBHHx ($Hr. 21). 

^ npH uttitp nAMQrpafapoBaHHH. Boxopoe AGaaet^a c nocxoasHux npenapaxoB, He 
Bcenta y^etca aatn nuabiieBoe sepno, pacnoaoJKeHBoe b cxporo noaapBOM wn cxporo 
6(»tOBOM nowBiteBn, a nositniy pa^pit hx aa cfflOtitax Moryx HecHonbtco yKHOttBTbcn 
or xex, Roropue yiasaBM aaocaoBaHM mnnpeHHi mioba^Boro aepHa b noABiRHoi cpeae. 
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j 

C^epoHAanbHoe xeno mowgx hmgxb cneflyiomHe OAepxaHHa; I 

. a) OKpyrnoe b nojiapnoH h 6okoboh npoGKHHHX (Pinus ponderosa); | 

6) poMdoBHflHO-oKpyrnoe — b nonapHon npoeKpHH, xpaneHHGBHAHO- | 

oKpyrjioe — b 6okoboh {Pinus Gerardiana). 

OjiJiHncoHflajibHoe xgjio mowgx hmgxb cneAyiomHe onepxaHHH: 

a) 3jiJiHnxHqecKoe b nonapnon npoGKpHH {Pinus taeda L.); f 

6) yrnoBaxo-BJiJiHnxHqecKoe b 6oKOBon npoGKpHH {Cedrus pusilla Z a \i e'r); 

b) ajiJiHnxHHGCKoe b nojiapnoH npoGKHHH h TpanenHGBHAHoe b 6okobo& 

{Abies Hill.)-, j 


/. C(pepouda>nbHasi ipopMa mejra E.3jij7uncau3ayibNafi ^opMO 
I mejra 


Ppoeknuu: 

rrojTsrpHon SokoBaft 

1 npaeki4i/u: 

1 Bokodasf nojJppHOJf. 

0 

0 

0 

0 

<j> 

© 



<1) 

CD 

cz> 

0 

<1) 

GD 

<0) 

© 


<I)Hr. 21. CxcMaxn'iecKoc HaoCpameanc onepTauan rcuia miJibnu c BosAym- 
nuMH MemKaMH y paajimmux bhaob cocch 
a — a' — ORpyrnaocn B GokoboB H noanpRoft npocKitanx; €— TpaneKBeBHABO-OKpxraue 
oBepraann b CokoboA npoeRmni; S’ — poMOoBBABo-ORpyraMC oaepraBBR b nonapRol opo- 
eRRBB; ff — e’— BJiaBBTBBecRoe ORepraBEe b noanpBOft npoeKitaa; « — <— yraoBaro^aBn- 
TBRecKoe oRepraHEe b GoroboB npoeKOBB; d— TpanenaeBaaaoe ORcpraBBC b CoroboB npo- 
CRaEB B S'— BaflEOTERecKoe ORepramie b no.iHpHofi npocREEB; c— TpeyroabBoe oRepraBEe 
b GoroboB npoeREBB b e'— anEEimiRecKOe oReprasBe b eoebpboB npoeKiiaa;3R— vpane- 
EECBBARo-oRpTrEoe oRepraBBe b OoroboB npoeRURB b mc'— BEEB imiRecKoe ORepiBBEe 
B noEBpRofl npoeRiiBR; a — xpaneaaeBBXBoe ORepraBBe b GoroboB opoeRaaB 
B «' — TTEOBaTO-oBaEBBoo oRepraBBC B naxiqiBoB npocREBE 


r) dnnHnxBraecKoe b noJinpHOH npoeKHHH h xpeynuibBoe b 6 okoboh (C^ 
rus longisaccata Z a k 1.); 

a) dAAnnxHHecKoe b nomapHOB npoeKAHH h xpaneABGBHAHO-oKpyrJioe b 
60 ROBOH {Pinus silvestris L.); 

e) yraoBaxo-OBaAbBoe b noAflpHoi npoeKAHH h xpanepneBBABoe b 6 oko> 
BOH (Ptnua ccKHHH Australes Lou d.). 





2 . OopMa BOBHyUIHHX MCIIIKOB II HXO^epTaHHB. 
(DopMa BosffyniHBix mcidkob b ochobhom 6 jiH 3 Ka k c$epoHAani>Hoii, ho, b aa- 

BHCHMOCTH OT npHHaflHejKHOCTH K TOMy HJIH HHOMy pOJiy HJIH BHfljy, KOH^Hry- 
paUHH HX HeCKOJIBKO yKJIOllfieTCfl OT 3TOH $OpMH, HTO HepeflKO OnpCAOJIHeiCH 

cnoco 6 oM npHKpenjieHHH aiemKOB k TCJiy aepna. Moaino BUjieJiHTE cjiejiyiomiie 
ociioBHue ^opMH MemKOB {$Hr. 22 ); 


BokoSoB npoektfuf! Ho/ifipHaft npoekifufi 



(Bnr. 22. CxcMaTnaecKOC nso 6 pa)KeHiic o«iopTaHmi Boanyinawx MoniKOB 
n pasjiiMHHX TBDOB «x npBKpcnnoHHJi K Tcay. 
a— c<^epoiwaJii>HMc: 6— 6'— Tr.ioBaTo-c^poaaai»MiMc; wianncoBaan*.- 

Hue; « e’ n d — d— noayc 4 iepo«a«ai.HHe; e — e' — RonycooSpaanuc 

а) c^epoHAaHBHbie, npnKpenjiCHHHe k rcjiy necKOJibKo c^tk^humh ocHOBa- 
HnnHK (jiemKn 3 HaHiiTCHi.no Sojitmc nonyc^pii); b Gokoboh n nojinpuoti 
npoeKQHHX — noHTH npaBHHbnan oKpywnocTb (^nr. 22, a, «'); 

б) jTJioBaTo-c^poimaHbHHe, npttKpeii^ieaHMe k TCJiy cymenHUMH ocho- 
BaHBmtn; oHepTannc b nojtnpHon npocKpnn noarn rpeyroabBoie, b 6okobou 
npoeRQiiK — oKpyjKHOCTb ($nr. 22, (J, «5'); 
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b) ajiHiincoHHajibHHc, npHKpenjieiiHBie k rejiy cyjKeiiHHM ocHOBaHHeM; 
oaepTaHHC B nojiapHoii npoeitaHn — npaBHJii.Hi.ift osaji, b ftoKOBoft — nojiy- 
OKpyHCHOCTb (^HF. 22, ff'j); 

r) noJiyc^epoHflaJibHHe, npHKpenjicHHHe i: xejiy mapoKHM ocHOBanneM; 
onepTaHHO b nojiapnoft npoeupHn — hohth npaanjibHaa nojiyoKpyjKHOCTt; 
B ftoKOBoft npoeKpim — noJiyoKpyHiuocTb luin nojiyoBaji (^ht. 22,3, z', d, d')-, 
a) KOHycooSpasHHO, npnKpenjieniiHe k Teny ninpoKHM ocHOBaHHCM; b 
Gokoboh h nojiHpnoft npoeKipiax — Tpeyroni.ui.Te onepTaHHH (^JHT. 22, e, e')- 
3. npHKpenjiemie BosayniHHX mobikob KTCJiy. 
Bo3AyniHbie McmKH, oftpasonainiHe BHyTpcHHHM hhh BneniHHMCJioeM 3K3 hhh, 
OTXOAHT OT TCJla y nUJIbpM paBJIHHIIMX pOflOB HJIH BHffOB B pa3JIHHUHX MC- 



(Diir. 2 '^. CxcMa HpiiKpcnacuiia B 03 rtyiunu.v mciukob: 

Bosaymiiuc Memun npHitpenneHu it Ookobum CTopoHSM Te.na, yro.T o OnnaoK k npnMOMy; 

■j McniKn necK 0 .ibi 50 c^Biiuyxu « Gpiomnolt CTopone xena, yroa a, MeHbme npHMoro; 

3 — McniBU npniipen.neHU i: CpioniHOtt cxopone xc.ia, yro.i aj ne<k).ibniofi, ocxpuft 


cTax. B aaBiicHMocTH or aroroocb mouikob (bucoth iix) iiaxoAHTCH b paajinq- 
HMX cooTiioraeiinHx c ocbk) cHMMeTpnii TCJia (bmcotoh ero). Ecjhi McniKn ot- 
XOAHT OT 60K0BblX CTOpOH SCpna, TO JinHHH BHCOTM MCBIKa oftpaayCT BHyT- 
pcHiinii yrojT c BMCOToii TCJia, Gjuiskhu k npuMOxiy ($nr. 23 , i, a). 

Ecjtn McniKH iiecKOJibKo cabhhvth k ftpioraHoft CTopone, to BHyipeHiinn 
yroji MOKAV BucoTofi McniKOB II BHcoToft TCJia ftyAGT Mciibme npHMoro (^nr. 23 , 

«i)' 

li, HaKonen, ecjin McniKn npiiKpcnncHH k ftproniiioii cTopone aepna, to 
yroA MOKAy bhcotoii tchb ii bmcotoii MCmKa ftyAOT octpiiii, Hc6oJibnioH 
(15— 20<*); HCM Tccnee OvAyr cABniiyTU k GproniHou cTopoHC McniKH, tcm mchb- 
me 6yACT yroji ($nr. 23, 2, Oj). ToHKa nepeccieimH bhcot McmKOS n bhcot« 
TCJia B 3TOM cjiynae naxoAnrcn bhc aepHa, 

4 . CrpyKTypa dKsnHBiMcniKOB. dKsnna BosAymHiix Mem- 
KOB HMJibAH Pinaceae o 6 jiaAaeT ccTHarofi CTpyiaypofi, secbMa cxo»eS c 
Podocarpaccae. CcTKa siemKOB BupncoBUBaeTcn na nx noBcpxBOCTH b bhab 
S oAce Hjin Mcnee HCTKoro pncynKa ($ttT. 24 ). PncyHOK cctkh mowct 6 MTb nc* 

HHM HJin neaCHHM. CpCAH HCHO BHpaHCCHHOfi, HCTKOH CeTHaTOCTH MOHtHO Bit- 
nejiHTb: 

a) HcpaBHOMcpnoHHeHCTyio ($nr. 24 , i): 

5 ) paBHOMepHo-npnMoyrwibBOHHC«GTyio c KpynaitMn mm MCJiKBiut aHcS- 
KaMH ($Hr. 24 , 2 , 3 ); 
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b) oKpyraoflraeHCTyio c KpynnHMH hjih MenKHMH HqeHKaBiH ($Hr. 24 , 4, 5)\ 
aepaBHOMepHOHHeHCTyib c KpynnHMH hjih neaKHWH EHTanyTOMH flaea- 
naMH (^ar. 24 , ^). 

iJK aeacHO BupaHceaaoa mohcho oiaecTa QAaeapayK) ana KQM 6 BHBpoBaHHyH) 
CBTaaTocTi. — Kpynaaa ceraa aaneraex aa Meaayio ($Br. 24 , 7,8). 



1 13 V 5 B 7 8 

<I»Hr. 24. Cxeiia paanHHHHX thhob cexKH BOSAymHHX MemKos y nunbau cea. Pinaceae. 
I — cerKa HCTKaH, HcpaBHOMepHOHTOHCTaH; 2 — TO we, paBHOMepHOH’JeHcraH, c KpTnBuuB OTett- 
KaHB: 3 — TO we c iieBKtiHH H'teftKaMB; cerKa 'lerKaH, oBpyrjiO'HqeucraH, c KpynBuMH RBefl- 

Kami; s to we c MenicmiB meftKauB; 5— ccTKa BerKan, HepasHoiiepBOineBCTaH c BUTfluyTUMH 

HBefluaMB; 7— cerKa aencHO BupaweaHaa, npepuBBCTan, offuaapHafl; 8 — cerKa aeacao Bupa* 
weBiiad, KOMfiBHApoBaBHaa 


O 6 B 17 BO BeaaaaHa ageea cexKa Kpyaaee aa nepa^epaaaHx aaciax bo 3 - 
aymaux MemaoB a Meatqe aa yqacTaax, GaaaKax a rpaaaae c leaoM. 

5. CTpyaxypa a cKyatniypa aKSBEHTcaa. V 6 oab- 
maacTBa aHnbi^eDHx aopea Pinaceae c BoaayniHLiMa MemaaMa noBepxaocTB 
xena aa cnaaaon a 6 pioniBon aacxa ae offanaKOBa. SaBBcax 3 xo ox xoro, axo 



Obf. 25. CxeMaTHaecKOe B3o6paH<eHBe pasBHaHUx bhaob nuBBau ecu. Pinaceae 
(SoKonafl npocKaiifl). 

/— nujiiine&ue aepaa, reBO noropux caaOweBo hcho BupaweaHuu norroM; 2, 3— nwimeBue 
aepaa, rpaasBu aarra Ronropux Bupaateau aeacao 


eKdaaa aepaBBOMepao oxcJiaasaexcH ox xeaa, aaeex aeoAHHaaoByio xomaaay 
aa paaaaaaHx yn&ctK&x ero a caa6}KeBa aeoi^aaaKOBUMa cayabiixypHUMB 
BupoexaMH. BpioniHaH noBepxaocxB xeaa aMeex xoaKyio OffHocnoaayio aasa- 
sy (raaffayH) ajia caaGateaHyiq ueaKaua, aepaBHOuepao pB36pocaHHUUB bh- 
poexaUB, GyropaaMa; aaBaaiacmiiB cKJiaiOcaMB, HMKaua). 

Ha cnBBBOB aosepraoexa xeaa aKaana ABycaouHaa, cxpyKxypaaa b aneex 
ct^nbinypHue BapoexH. 3xo xatf aaaaBaeMua max, Oahh BCKoaaOMue sana 
H poffa flaeiox acao BapaBteaabm (^ht. 25 , 1), y apSTTBX rpaBBtta n^a 
Meaea pesRO Bapameau hjib coBaaAaiox c rpaaBaea npaapeBAeaBa aeamoB, 
BAB afipeKpasaiox ee ($Br. 25 , 2, 3). B aacxaocTB, y nan&Aa Cedrus acao 
Bapaateaaoi rpaaBAa a^axa aex a yxonmeaBaa aaaBaa cnaaBOfi noBepxaocxa 
vena Heaocpe Ac xB eaBO ncpexoAax aa aeniRB, aBnaacB ax oSonoaaoa. 

iQn.y nMiri.Aa Piaaceae Moatex bhbxb p^aae rpaaBAa, c aeSoABmau Ba- 
ABKoa AO Rpan (poA Abies), ana rpaaBAa 6ea sanaRa {Firms silvestris). Ho 
CBpnqr. naycAofti^ max wmtex aitexB caoa ^bbob aaa aepaBaoa 


B aattBcaaocTB ox acaoexa cxpymypa bab ox a ananaH cayAbnxypaaz 
Bttpo^^ aaitoaepkAoctaBBiiaBa, aoBepsaoexA AACta Saaaex: 

^yropTOxocxfc Hepaaaoiiej^ia BAB paBHoaBpaaa 


life 






6) MenKo6yropaaxaH, 6yrop’iaxoexb paBEOMepaaa hah aepaBHOMepHaa 

($Hr. 26 , 3 , 4 ; 1 

, b) MpaMopOBBAHOrCKAaAaaiaa ($Hr. 26 , 2); 
r) apyaao- ana MeaKOHMaaxaa ($Hr. 26 , 5 ); 
a) aeacao- bjih acBOxoaeaaaa ($Br. . 26 , 6). 



, 2 J 8 S _ 

Oar. 26. CKyjibinypM hihtob rawbaBi ecu. Pinaceae. 

/ noBepxBOCTb KpynHoOyropHaTafl; 2 — noBepxHOCTb MpaMopOBHflHO-CKnaa’iaTaH; 3, 4 — noaepxBOOTb 


MenKoCyropHaraHj a— noBepxaocTb MenKOHUHaraH; «— noBepxHOCTb hchcho- bjih HOHoroTeTOaH 


6. Koaxyp xeaa. yxoameanHa cnoa aKaaau aa cnaHHoa aacia 
xeaa apa 6 okobom noAoateaaa aepaa npoaaapyexca b bbab xaa aaBUBaeMoro 
rpe6Ba. fflapHaa a aoaxyp rpe6BH a aonxyp xeaa aepaa hbahioxch^oahhm as 
ABaraocxaaecKax apasaaKOB npa oapeAeneaHH a b aaaaaxonbBOB cxeaeaa 
aaBBCHx ox expoeana laaxa. 


oo oo o 


27 . Thhu onepTanHH cnnHHOu naexH xcjia (KOirryp rpeGnii) nunnau ceu. Pinaceae: 

/— Konryp poBBuft; 2 — Konryp MejiHOBonHBcnafl; 3 — Koaryp KpynHOBOJiBBOTuft; 4 — Konryp Kpyn 


BOBySiaTO-BonaacTufl; s— Hoaryp neHCBO- ebb cnaGoBonaacruft 


B aaBHCHMOcxa ox expyaxypH aKaaaH a cayabaxypH aoBepxaocxa maxa 
rpeGeab' BMeex paanaqabia aoaiyp: oa mohccx 6iin'b poeaua, ana BOJiaacrbia 
(ueaKO HJia apyaao), bah aySiaxua (^ar. 27, 1—6). 



BokoBas npaekifus 



a/ijtpHan npoekuujr 


0)0) o 


i 2 3 

Our. 28. CxeuaxmecRoe aBo6pa»eHae pavtinaux mtabqeBux aepea ceu. Pi- 


1— tcoBtyp naa poBBUft; t— ttomp tefta itoaxdimdi yenttoeottnew npBKpenxe^ 


B aaBACAiiocTK ox xoro, npeptt&aexea iabt ao Moexa ApARpOAAOAira i tamA OB 
AAA, BOCKOAbko yxoAiAaAcb, Aepckpuakox rpaHAAy npantp agreH ^ affiBAOB 
R TOAy, ROA^p XOAE B AOAApBOA B 60IR)B<»f AOAoaRBB BBi'l^to BtlBtt 

MBAAtOB, RBX y AUABAtt Ptiots sUoodns duM-y 

Strobtts, TO xoAo HHeeinBOBHttrKift ROBxyp nsnib hb raOBinft (ay viie 

. lir' 
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Bcero 3TO Ha6jiH)flaeTCfl npn 6okobom nonoHteHHH aepna, ho pasjimHMO h b I 

nojiflpnoH npoeKn;HH). Ecjih we m,HT npocTHpaexcH sa rpaHHny npHKpenjieHHH i 

BOSAymuux MeniKOB, to b 6okobou npoeKHHH KOHxyp chhhhoh hbcxh sepna 
H3o6paH{aexcH bojihhctoh jihhhgh, a Hajt MeniKaMH aaMexHO^ yxoJiiHeHHe. 

B nojiflpiioH we npoeKpnH KOHxyp xena H3o6pawaexcfl bojihhctoh jiHHHen h iia ] 

CHHiiHOH H Ha 60KOBOH BacxHX 28). 3 to nacxo Ha6jiioflaeTCH y nujiBHe- 

BBix 3cpeH ueKoxopHX npeflCxaBHxejieii Pinus cgkhhh StroLus, Cembrae, 
Pseudostrobus, Paracembrae h HeKoxopHx spyrnx. 

Pofl Abies Hill 

B paSoxe B. B. 3ayep (1950) npHseAGHU RocxaxoHHO bgxkhg sHarnocxnBG- ‘i 

ckhg npiiSHaKH, xapaKxepiisyioimie HHJiBHy pacxGHHH po^a Abies h oxjinqaio- (| 

mHG ee ox ni>iJiBii,ia npoBiix poAOB cgm. Pinaceae. IIpnffepwHBancB b ochobiiom :| 




a»Br. 29. CxcMa CTpocana imni>au poAOB n Keteleeria. 

J,*— Abie* aibirico ■ Ktieletria; 3, i — Abie* firma (J, 3 B CoKOsan npocRuBH. 
t — nonnjman npocKQBa} 

3T1IX AaHBUx, yAaJiocb buagjiiitb h 3 o6m[ero KoiouieKca ni.iJii>qu Pinaceae 
KaHRoaoH npHapaHBH n KaaaxcxaHa abb bbab iuuii>nm Abies. OSiahc npasaa- 
KH o6BapyweBHon naun ncRonaeMoi nujibipi Abies cjiGAywinne. 

06iitaH A^tHHa nujiBAeBUx sepea KOJieSjireTca ox 105 no 200 p, Bucoxa ie- 
jta — ot 55 AO ^ P» BKicoxa BosAymmix MemROB — ox 50 ao 75 p, mapiraa 
rpeOsA — ox. 5 ao 12 p. 
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(DopMa XGJia ajiJiHHCOHAaJiBHaa, b oaepxaHHH oBajitHaa b noaapHOH npo- 
GKHHH H oKpyrjio-TpanGAHGBHAHaa — B 60 KOBOH. Bopoafla pacnoaowena iia 
SpioinnoH cxopoHG xeaa. 

9 K 3 HHa xeaa ABycaoHaaa, co cxoadaaTOH CTpyKxypoH. IE(ht hcho BHpawen. 
Ha CHHHHOH aacxH aepHa 3K3HHa waxa cnabHO yxoamaeTca h b Sokoboh npo- 
GKAHH H3o6pawaeTCH b biiag miipoKoro rpeSua. OaepTaiine rpeSiia Kpynno- 
HJiH MGJiKOBoaHHCToe. rioBepxuocTi. WHTa MpaMopoBHAHaH, oSycaoBaGHHaa 
mHypoBHABO-H3BHaHCTon CKyatHTypoii. rioBepxnocTi, SpiomHOH aacxn xejia 
MejiKoSyropaaxaa. CTpyiixypa 3K3 hhh iieinKOB aeiKaa, Kpynno- nan mghko- 
ceTaaxaa. 

Bo3Ayinnue ihgiukh c$epoHAaai>Hue, b oiepTauiiH — hohth npaBiiaBHaa 
OKpywHOCTB. MeniKii npiiKpenaaroxca it xejiy cyweiiHHM ocHOBaiineM, anHiia 
npHKpenaGHna aexKaa. BHCoxa mguikob BcerAa 6oai>rae miipiiuH ux. B Soito- 
Boii npooKHini aiimia OHepxauua xeaa 11 MemitoB oSpaayex yroji, 6an3Kiu'i 
K npaMOMy. 

OxaiiHHxenbiiLiMii npiiSHaKaMii, xapaKxepuayioiHHMir nujibuy pacTCuiiii 
poAa Abies, mowho caiixaxb ($nr. 29): 

1) HaaiiHiie aciio BbipawGHHoro muxa n rpeOiia ua cn|ninoii aacxn xejia; 

2) mapoBiiAiiyio ^Jopmy BosAymHwx mgihkob; 

• 3) HGXKyio rpaimay iipiiKpenaGHua MeniKOB k xeay 11 iiaJiiiaHe aciio Bupa- 
WGHHoro yrjia wewAy jihhhhmh Koiixypa xejia ii MeraitoB; 

4) BenHaimy nuabneBMx acpeii, o 6 LiqHO npeBumaiomyio BDaiiaiiiiy nujibuc- 
BHx aepeii Picea. 

K cowaaemno, iiuabHanHxxbiiiUHGWHByiUHX bhaob oiiiicaua BecbMa c.ta- 
60 , B anxepaxype hsbgcxhh anuib onncaiina nuabHu Abies firma S i e b. ol 
Z u c c. (3 a y e p, 1950), A. sibirica L d b. (Erdtman, 1943), A. cephalo- 
nica Loud., A. pinsapo B 0 i s s., A. concolor M u r r. (no aapncoDitaM 
aBxopa). IIoBTOMy AJia onpeAeaemia bhaob, uuAeJiGHHUX ns KafluoaoiicKHx 
OTHOweniiH IIpiiapaabH n KaaaxcxaHa, HMeexca oughb Sgahmh cpaBimxeabiibiii 
Maxopuaji. 

Abies sibtriciformis sf^. nov. (pollen) 

Ta 6 n. IV, pnc. 1,2 
3 

ripenapiT JVs 255 -|^ 

r 0 Ji 0 X 11 n: IlaBjioAapcKoe npnnpTbmibc, 03 . Kewnp-Tya, rnnuu c pac- 
xiixeabUbiMn ocxaTKaMH Bxopon cdhtu KOHxnucHTajibuoro ojinroAena (cpeA- 
Hiiii oanroAGH). 

(DopMU, Mopij^OHorHaecKH 6jin3Kne, nsBecxHue no jinrepaxypHUM Aaii- 
hum: 

1940. Abies. Thiereart. Die Micropalaontologie als Pollenanalysc im Dienst 
der Braunkohlenforschung, Taf. I, Fig. 6 , 8 . 

06maH A^nna aepna 112 — 122 p; AJinna xejia 90—100 p, Bucoxa 47— 60p, 
Bbicoxa BosAymHbix MemKoe 47 — 50 p, ninpHua 45 — 50 p; Bbtcoxa rpe6HH 3,5 — 
6 p. Cxpoenne nujibAu — oGuahoc ajih poAa Abies. 

Ho $opMe xejia h OHepxaHUHM, a xanwe no crpyKxype mnxa h MemKoa 
HCKonaeMaH nujibAa HMeex 6oAbnioe cxoacxbo c muibnoH coBpeMGHHoro BiiAa 
Abies sUiirka. He6ojibinHe pacxowAeHHH oTMenaioTCH namb b pasbtepax muib- 
HGBbix sepen. Ho AaiiHiOM B. B. 3ayep, muibna Abies sibirica L d b. BMeer 
Bucoxy MemttoB 51 — 69 p, y HCKonaeMou ^pMU BUcoxa MemKOB ae npesbimaer 
54 p, a B cpeAHGM cocxaBJiflex 50 p. 

MecTOHaxo2RAOBHe:cM. xoaothh. 

PacnpocxpaaeBne: nwibAa Abies sibiriciformis noA BasBatiBeM 
Abies sp. oTMeneHa, cyAH no onyOnnKOBaHHUii BjunocxpaAB^M b cnncRaM, 




I B m yiJ TMXfiHHY cneKTpax ^;aHo^eHa SanaffHOH Eaponu, EaponeHCKOH qacTH 

I CGGP, B TpeTHHHHX OTJIOHteHHHX (npeHMymeCTBeHHO B MHOBeHOBHx) BaniKH- 

I pHH, Ypa^ta H B qeTBepxH^HHX oTjiOHteHHHx cBBepa EBponeflcKOH qacTH 

I GCGP, SaypajiBH, CH6HpHHHa J^aatHeMBoexoKe. KpoMexoro, ^ElIJII>^a Abies 

I sibiriciformis sp. nov (pollen) H^6iesaff.si6^^^caHeo;^HOKpaxHO oSHapyacHBa- 

I . jiacB B ojiHroii;eHOBBix (npenMymecxBeHHO b cpefluefi qacxH) oxnojKenHHx IlaB- 

i jiOAapcKoro IlpnupxBunBfl h GeaepHoro IIpnapaaBH. HcKonaesiBie ocxaxKH 

ii‘ pacTeuiiii po^a Abies sp. nauAeaBi eme b inenoBBix oxjio>KeuHHx CnSnpn n Vpa- 

I jia, B najieoAeiie IIoBOJiHtBH, b ojiiiroAene n aoAeiie YnpanuH h b MHOAene 

I EBponeHCKoii n AaiiaxcKou Hacxefi CGGP. 

I GonpeMeHHoe pacnpocxpaneuHe Abies sibirica — ceBepo-BocxoK EsponeH- 

; CKOH *iacxH CGGP, BocxoBHan Gu6hpb, Kaaaxcxau, Monrojina, TyBHHCKaa 

i aBxoHOMHaH oSnacxB. Jl,epeBo npHypoaeno o6BiqHO k AOJiimaM pen, paciei 

B CMCCH c enBK). B ropHHx pauoiiax noAiniMaexca AO bucoxm 1200 — 2000 m 
naA ypoBHGM MopH. Pacxemie MoposoycxoiiHiiBoe, bbiuociit KouxHiieHxaJiBHBiH 
KAiiMax. BosMOHtHO, Hxo SAMexHoe yBejiHHemie KOHXHneuxanBHOCxn KJiHMaxa, 
noxojioAanne h ymeuBmeHne o6meu bjiaikhocxh BOSAyxa b cbh3h c oxcxyna- 
HBCM oanroAenoBorp MopH H noBAeitJio aa codoii pacnpocxpaHenne npapoAH- 
TCJin Abies sibirica na KaaaxcxancKOM KoiixnneHxe. 

Abies protofirma sp. nov. (pollen) 

Ta6ji. IV, pnc. 3 
3h 

IIpcnapaT 1 

r 0 A o X H n: CeBepiioe IIpiiapaABe, r. Tac-Apau, xacapancKafl cBnxa 
MopcKoro aoAena (cpeAHuii aoEton). 

ribiABixa OXHOCHXCH K xHHy aepoii, u3o6pa)KeHHUx ua $iir. 29, 3,4. 
06iuaa AAHua sepua 112 — 12() p; AAuiia xena 64 |jt, Bucoxa 48 — 50 p; ran- 
pima BoaAyniHBix MemKOB 47 — 50 p, BBicoxa 50— 60p; ranpHna rpeSna 6,4}i. 

Teno oKpyrAo-aAAiiucoBAaABiioe, oqepxanne b 6okobou npoeKAuu — 
rcKcaroiiaABHoe. BKSHua xe.aa ABycAOHnaa; anacuau caoh xoHBme, aeM nepx- 
HBH. CxpyKxypa aKsniiu na cnnuuou noBepxaocxa scpaa — cxoA6Haxaa. 
dasnua na cnaHiion aacxa xeAa ciiabho yxoAiaeua a oSpaayex max c aoboabho 
acHUMU rpaiiaaaMn. B Gokobou npoeKAua npeapacHO BBipa/Kca rpcSeuB c boa- 
HBCXBiM KOHxypoM. IloBepxuocxB xcAB HA 6piomiiou CXOpOHC HepaBiioMepiio- 
MGAKoSyropaaxaa. 

MemKH OKpyrAO-oBaABHoro oaepxaana, BBixaayxH no Bucoxe. B Cokoboh 
npocKAiin Meman inaeioT oapyrAO-xpancAaeBnAHoe oaepxanne. IIpaKpenACHBi 
ueniKiT K xeay aante Bcero cywenaHM ocnoBaunoM; Anana oaepxaana BueaiHero 
Kouxypa xena n MemaoB oSpaayex yroA. Cexaa iia MemKaxHOM^nanpoBauiiaa — 
B OCHOBHOM KpyHHoaaeacxaa, c MOAKaMa AoSaBoaHmin HaciiKaMB. 

UcKoaaeMaa nuAbaa ucckoabko aanoMaaaex nuAbay abiac Htanyuica 
Abies firma Sieb. etZucc., onacaanyio aexopoM as repOapaoro MaxcpnaAa 
CyxyMCKoro OoTaanaecKoro caaa (c6opiii H. A. BoAXOBaxaHoa). Or.inaaexca 
ox nee ^opnon Bosaymabix MemKoa; y coBpcMCHBoro Baaa Memaa nMctox 6oAee 
npaBBAbHyio c^eponAaAbnyio ^opMy. 

MecTonaxoacAenne: cm. roAoxan. 

Pacnpocxpanenne: IlaBAOAapcKoe IIpHapxbnnbe, HaHtaeoAaro- 
acHOBue oTAOHceana (aeraacKae rAnnu); Cesepaoe IIpaapaAbe, oTAOHceana 
aoaeaa n Hamnero onaroaead. 

PoAaaa coapeMeaaoro anaa Abies firma S i e b. et Z u c c. — I](eaTpaAb- 
aaa a lOaiBaH Hnoana. Pacnpocxpaaeaa aa lowabtx ocxposax, bo BAaacabix 
ropBbtx AOAaaax, tab pacxBX cobmcctbo c Chamaeqfparis obtu^, Sciadopi- 
tys vertwiUata^ Cryptomeria faponica, Torreya nucifera it mapoKOABCTBea- 
HUMB nopoAaiEB. 


Voji, Keteleeria C ar r . — KeTeneepaa 

OOatHH xaa, ^opaa a oaepxAHaa nHAbuH Keteleeria H3o6pa>KeHbi aa 
{^nr. 29, 1, 2.)B cxeae, kak bhaho h 3 npaBeAeaaHx pacyaKOs, awAbaeBbie 
aepaa Keteleeria Becbaa 6 ah3kh k Abies. 

IlHAbaa Keteleeria oxaocaxca k xany aepea c AByMfl B03AymaMMH Mem- 
KAMH, naeex cxoacxbo c nbiAbaou Picea a Abies. HeKOXopue npnaHAKa cxoa- 
CXBA a paSAHaHH HblAbAbl 3XBX pOAOB yKASABIiI BHHte. 

Ha AHxepaxypu asBecxao, axo nu 3 ihii,& Keteleeria noHxu BcerAa Bcxpenaer- 
CH B BEAe eABBUBabix aepea. KpoMe xoro, bo Maorax CAyaanx npHaaAAeatiiocxb 
ee K poAy Keteleeria noAQepraexca coMaeamo. 

Keteleeria davidianaeformis sp. nov. (pollen) 

Ta6ji. IV, pile. 4—6 
llpenapai JV! 198 

r 0 A 0 X a a: nan.iOAapcKoe IIpnapxHrabe, o 3 . KoMup-Tya, Bxopaa cbhxa 
KO uxaaeaxAAbaoro OAaroaeiia (cpeAaaa OAaronen). 

OSuiAH aabha 3 epna 140—160 p; AAana xgaa 118 p, bhcoxa tgaa okoao 
■ 80 p; niupaua B03Aynruiiix MeniKOB okoao 70 p, bucoxa okoao 65 p; xoAuiaaa 
rpo6aa okoao 32 p; AnaMexp aneeK coxkb aa wtemKax 3—5 p. 

Toao oKpyrAO-BAAaricoHAAAbaoe, oaepxaaae b 6okoboh npoeKAna yrAoaa- 
To-OBAAbaoe. 8K3aHa xena HMeex cxoA6aaxyio expyaxypy. Ha cnaaBOH Hacxn 
xena aiomia peaKO yxoAniaexca a oSpaayex utax, Koxopnii npoHUjapyexca b 
BHA e aemapoKoro, ao acao BupaHtcaaoro rpe6aH, noKpLixoro nonepcaabi- 
xa aixpaxaMa. 

BosAymnue MemKa axeiox cexqaxyio aKsaay, cexKa — OKpyrAO-aaea- s 

■exaa, paBBOMepaa no Bceii aoBcpxHOCXH MeniKOB. HoBepxaocxb SyropBaxan. | 

IToBepxHocxb maxa MeAKo6yropBaxaa, Kouxyp — MeAKOBOAHHCXbiin ^ 

riujibi^i Kctelecrid hmggt o^ghb 6ojii*iiiog cxoactbo c iiujibnoii Abies n 
oxAanaexcB ox nee AHinb OoAbmeft boabbhbok sepaa a naABaneM MGAKoSy- 
ropaaxoro (aepanexoro) pacyana aa noBepxnocxn maxa; y nuAbiibi Abies mm 
caaSaceB CKyAbnxypauMit raaypoBnABHMH BupoexaMH. 

M e c X o H a X o a; A e H a e: CM. roAoxna. 

Pacnpocxpanenne: nuAbAa Keteleeria aff. Davidiana B e i s s n. 
oonapywena b bbac eABnnnnMx aepen b o6meM KoxnAeKce hhab^ Pinaceae 
B CenepHOM Kaaaxcxane, b cneKxpax qerancKon, nepBoii n Bxopofi cbht (nna;- 
aan n cpeAnnu oAaroAen) n b iieKOXopbix ropnaonxax nexBepxon cbhxh Kon 
xnaeaxaAbHoro oAnronena (Bcpxatifi OAnroAcn). B CeBepBOM IlpnapaAbe 
BHA eAininano Bcxpenaeica ox aomena ao cpeAnero oAnroAona. IIpBcyxcxBne 
HbiAbAu Keteleeria' b naAeoaeaoBMX cneKxpaxBanaAnouEBponM, 

B CGGP, B neoreae AanaxcKoS nacxn CGGP, b BepxnenaAeorenoBMx ropnaoe- 
xax IIpnapaAbn. ^ „ .. o 

PoAnna Keteleeria Davidiana B e i s s n.— K)ro-3anaAHMH n SanaABbin 
Knxan. B aaexoamee Bpexn 3xox poA BKAioqacx Bcero abb bbab, oSniaioninx 
B K)ro-3anaAHOM Knxae b cocxanc xsonnux abcob; nnorAa o6pa3yex camocxoh- 
Te.AbHbic poEAH. Pacxex na Bucoxe ox 300 ao 1500 m naA yposneM Mopa. 

Ketaeeria sp. I(K.) aff. Davidiana Beissn.)\ 

Ta6.i. V, pHC. I 

H H 

npenapatu 198 h 146 

PasMepbt nbiAbueBoro aepna — xe we hah necKOAbKo Kpyimee, tom y 
Keteleeria davidianaeformis sp. nov. (pollen). ILioxan coxpaBHoctb r hcko- j 

Topbte oTAHBHa B cxpoeHHH o6oAoqcK He nosBOAHioT npoBecTH noAByio anaAO- 
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raio c npejtHflymHM bhaom. OuiBraaeTca ot hhjibah Keteleeria aff. Davidiana 
HajiOTHeM TOJicToro cjioh 3K3hhiiI Ha BOSAyiHHHx Memitax. 

MecTOHax o Ht fl e H H e: IlaBJioAapcKoe IIpHHpTHEiBe, 03. KeMup- 
Tys, rnHHH C paCTHieJIbHHMH OeiaTKaMH BTOpOH CBBTU KOHTHHeHTajIbHOIO 
naneorena (cpeAHHH ojiaroi^eH). 


PoA Picea Dietr . — Ejib 

IlbiJibi^a Picea othochtch k THny HHJibqeBbix aepen Pinaceae c BosAym- 
HUMHMemKaMH. Haien mhoeo o6ihux Mop^ojioraHecKHx DPH3HaKOB,o6beAHHflio- 
utHX axy rpynny, nujibi^a Picea aobojibho totko oiHHHaeicH ox nai.ibAbi po- 
AOB Pinus, Abies, Keteleeria ii Apyrax npiicymuMH xoJibKO axoMy poAy npii- 
siiaKaMH. 

noHb3yflCb HiweiomnMiiCH b jiiixepaxypc AauiiUMir no Mop^iononm nuJibnu 
ubiHG jKHBymux BHAOB Picea (3ayep, 1950; FpimyK n Ap- in litt.) iiaji yAaaocb 
BMAeaiiXb HCCKoabKo bhaob iicKonaeMou iiuabAU Picea, npuuaAaeH<amnx 
K AByM CeKAHHM. 

llbiabAa poAa Piceae coctoht ii 3 AeuxpaabHOH Hacxir, iiaii xoaa onpyrao- 
aaaiincoiiAaabHori $opMu, c oBaabHMM irair TpanemueBiiAHtiM oqepxaHuoM 

n COKOBOH npOeKAHlI, H H3 ABy-V 
B03Ayinnbix MOuiKOB. 06iAHe pa.'j- 
Mcpu aepiia KoaeSaioxcn ox 80 ao 

120 p. 

y nuabAbi coBpeMeiiuoii eau 
113 coKAiin Eupiceac W i 1 I k m. 
onepiaiiiie xoaa b GokoboiI npo- 
GKAHii oBaHbHOC ($iir. 30, 1 ), y 
ntuibAU H{e H3 ccKAini Omorica 
W i 1 1 k m. — TpaiiemicBUAHoi* 
(4»nr. 30, J). B uoanpiiOH npoen- 
Auu oMGpTaiiHG xeaa nuabAU bccx 
BHAOB o6eHx cGKniin oGuhuo 
OB aabiioe. BosAymiibic wemKii 
npHicpcnaeUbi k xoay lunpoKiiMii 
OCHOBailHHMH H CABHUyXU K Cro 
6piOmHOU CTOpOHG. 

y nbiabmj o6enx cckahh 3k- 
SHHa xcaa oSpasycx hcuo napa- 
HiCBHafi mnx. rpaimAa utnxa y 
HbiHbAbi Picea ^ CCKAHH Eupicea 
crjiaHicua, a -y uiiixa nuabAU 
CCKAHH Omorica 6oaec qexKno, 
npnqcM na ncKoropax OKacMnan- 
pax yAacxca ua6jiioAarb ncHCHac, 
CABa saMGTUuc yxoamcHiis no ero 




(Par. 30. CxeMaxHaccKOO BsoOpaateaBe nu.ibqu 
poaa Picea: 

I — Picea ceKBRB Eupicea 'W 1 1 1 k m. (CoKOsan 
npoeKQHR); 2 — Picea ceRqnR Omorica Wl 1 1 k m. 
(CoKOBaa npoeKBHn) 


Kpafo. 

yxoAmeHHe ansHHiii Ha chhhhoh qacxn xcjia nuabAu o 6 cnx cckahh o 6 - 
pasyer rpe 6 eHb, KOXopuH Sojigg apKO BLipameH y nbiJibAU cckahh Omorica. i 

CxpyKxypa aKSHBU mnxa y n&uibnu o 6 eHx cckahh croASqaxo-aepHHCxaa. | 

noBepxaocxb uiHxa MGJiKOHMqaxan, b oxjimnc ox MpaMopoBHAiioit y nuAbAU | 

Abies. ■ 

BosAymRbie Mcmnn PUxa imeiox cexKy, hagukh KOTopoii odmuo MGiiKiie | 

H aeflCHo BupaMceaiHKie; o 6 iiqHo hagbkh cexRH yMGBbmaioxcH b paaktepe npH \ 

ApH 6 nH»{eBBH R MGcxy npBKpenjieRBR McmKos h nepexoAitT b xoacaruh pHcy> | 

HOR vena. SapoAUzneByio 6 opo 3 Ay Ha BCRonaeMUx aRaeitnAHpax Ra 6 jiioAarb I 
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npnxoAHXCfl pGAKO, xaK khk BbipaHtena OHa neqexKO. XapaKxepHHM npH3Ha- 
KOM HHJibAu, oxhochiabhch k cgkahh Eupicca, HBJiaexcfl hoaxh nojiHoe ox- 
cyxcxBHG yraa MOKAy ahhhgh OAcpxaHHfl xejia ii mgiukob. IIoaxoMy nbuibAeBoe 
aepHO B SoKOBOH HAH HOJIHpHOH npOGKAHH HMCGX OACpXaHHe, 6jIH3KOe K Hpa- 
BHJibHOMy psajiy. y nbiJibAU me, npHHaAJiejKamcH k cgkahh Omorica, jihhhh 
npHKpenJiGHHfl McmKOB BMpamena agxko h jihhhh BneniHero oqepxanHH xejia 
n McraKOB B 60KOBOH npoGKAHH odpaayiOT yroji, bcjigacxbhg wo 
HB iJibAa Picea cckahh Omorica iiecKOJibKO HanoMimaex nuabAy Abies. 
G. H. HayMOBa (1939) nunbAy, noAoGHyio HHJibAG coBpcMCiiHHX cjieii, 

OTHOCHX, B AHCJie npOAHX HUJIbAGBUX BCpCH XBOHHLIX C B 03 AyniHbIMH MCmKaMH, 

Hepc 3 KO oTAGJiHiomHMHCH OX xc.ia, K KJiaccy Aporosa N a u m., rpynne 
Saccata N a u m., noArpynne Oedemosaccus Naum. 

HcKonacMHe ocxaxKii poAa Picea nsBccrnuc MCJiOBoro nepiiOAa. B oojibmnx 
KOJiuqecTBax iiujibAa BCxpeqaexcH HaqiinaH ox BcpxiieiopcKHX oxHomemiii- 
B xpexiiqiibix oxjiomeiuiHX HHUbAa poAa Picea ranpoKO pacnpocxpaiieiia h hb- 
naexcn o6biqiibiM komhoucuxom jicchhx komhuckcob. 


p i c e a c e K A n|H E u p i c e a W i I 1 k m. 

Picea tasaranica sp. nov. (pollen) 

TaGn. V, piic. 2, 3 
, 3a 

IIponapaT .V: 1 

r o Ji o X u u: CcBcpiioD ripnapajibc, r. Tac-Apan, jiHCXOBaxuc rjiiiiiu 
lacapaHCKOu cbhxm (cpeAHHii 30 A 6 h)- 

(DopMu, iiMCioiAHe HCKOTopoe cxoAcxBO c onncaiiHOH nujibAOii, uaBccx- 
HMC no jiiiTepaTypiiuM AainiuM: 

1949. Pinojella sacculifera M a .x H u K ii u a. OnpcAcanTeub cnop h nu.xbnu. lOpa — 

1950. Sfc^H^'cn^dcm^Picea^ R c i s s i n g c r. Dio «Ponenarialy8e» aiisgcdchnt 
auf allc Sedimcntgestciiie der geologischeti Vergangenheit, Taf. V, J- ig. 10 . 

1953 Picea cckhhh Eupicea SaKaHHCKaa. OiracanHe HCKOTopwx bhaob iiiMbuu 
H cnop, BUACJioHHbix II3 TpcTHHHbix OTjiojKciuiii IlaceKOBCKoro Kupbcpa Bopo- 
ncsKCKofi oOiiacTH, exp. 67, Ta6.i. II, $Hr. 16. 

IlepequcHCiiiiue ^opMU hmciox iiCKOxopoe cxoacxbo c nuAbAOu Picea 
tasaranica sp. nov. Anmb no BuemHCMy o6AHKy h no oqcpxaHHHM aepna b 60- 
KOBoii npocKAHH, HO B AexaAHx OHH oxAHqaioxcH ox P. tasaranica. 

nuAbna Picea tasaranica hmccx cjicAyioiAHe nsMcpennH: o 6 maH AJinna aep- 
na 92,8 p.; Bucoxa xeaa okoao 45 (i, ranpHHa okoao 60 |x; ranpHna BOSAymHHX 
McmKOB ox 45 AO 48 p., Bticoxa okoao 30 |i. rpe 6 eiib BemHpoKoii. 

Teao aepiia — aannncoHAaabnoH $o^m, c oBaabnuM oqepxanHGM b no- 
aapHOH npoGKAHH n xpancAHGBHAHO-OBaabHHM b 6okoboh. BoposAa BHpawe- 
ita caa 6 o. 

BoBAyranae MemKH xccho Hacamena Ha 6oKOBae exopona xeaa, oxBaxaflan 
cro eoabmeii cbogh qacxbio c 6pH)niHOH exopona. rpaHHAanpHKpenaeHHHMem- 
ivOB HCHCHaH. CiexKa na Memnax MeaKaH h neacao Bapamena. 

mHX Ha CHHHHOH HOBGpXHOCXH 3 epHa HMGeX qGXKyiD, HO HcpesKyio rpa- 
HiiAy. rpe 6 eHb ysKHfi, nonepcAHO ncAepACHHafi, cxoAamnfi na hgt k aeexy 
npHKpenaeHHH aemKOB. IIoBepxHOCXb mirra MeaRoflMAaxaH. IIoBepxHOCTi. 
xeaa na 6 proraHofi exopoHe HeacHOxoAGAHaa. 

no BHcmacMy o&iHKy h ho ocHOBHaw Mop^oaornACCKHM npnsHaKaM, 
npHBGAGHHaki B OHHcaHHH, HaabRa Picea tasaranica AoaacHa 6 axb oxHGCGHa 
K CGKHHH Eupicca . no o 6 iAttM oAGpxaHHaM ittiabAa Picea tasaranica necKoab- 
Ko HanosiHHaGx P. exelsa Line., ao oxattAaGTca ox hgg no BeniwnHC a (|K)pMe 
B 03 AymHax acraKOB. y P. tasaranica aeniKH necKoabKO BHxaHyxa no bh- 




coTe H B 60 KOBOH npoeKBHH HMeioT OKpyrjio-KOHycoBHflHoe OB:epTaHHe, a y 

P. exelsa ohh ynnou^eHu. 

MecTOHaxoHtAeHue: cm. rojiOTnn. 

PacnpocTpaHeHHe: hhhchhhh cpe«HHH ^o^eH IIpHapanbH. Ilujib- 
iia, noAO^HaH Picea tasaranica, ho HHorAa necKOJibKO SoHbmH^ pasMepoB, 
oTMOBaeTCfl B cnoKTpax Meji-naneoBeHa h eAHHHHHo b Box^ene h nHWHOM ohh- 
roixeiie IlaBjiOAapCKoro IIpHHpTHmbH. 


Picea achrenkianaeformis sp. nov. (pollen) 


TaSji. V, pac. 4 
3 h 

Ilpenapax JV: 2 


r o ji o T H n: CeBcpiioe IIpHapaaBe, r. Tac-Apau, xacapaHCKan cBHia, 
jiucTOBaTue rjiHEU, cpeAHHU aoiteu. 

06iiiafl AJiHHa sepaa 115 (x; BucoTaTOJia okojio 55 p.; mnpiiHa B03AymHux 
MomKOB 60 p, Bucoxa 45 p; BHCoxa rpeoHH okojio 6 p. 

' Oopiia sepaa npaCjinmaeTCfl k OBajiy, xan kbk rpaHHqa npHKpenjiOHHn 
MoiuKOB K xejiy crjiameua. Mohikh nacajKOHU no 6oKaM xejia miiJibi;eBoro 
aepua ranpoKHMH ocHOBaminMH; rpannAa jihhhh npHKpenjiOHUH MeniKOB 
yjiananBaexcH naoxo. 

Ha cnnnuoii aacxH aepaa BKaiiiia muxa cnabno yxoamena n o6pa3yeT no- 
nepcHHO HcqepaeHHWH rpeSoni., Koxopuii, yxonnacb k Mccxy npnKpenaenHH 
MOIUKOB, nocxcncuHO cxoAiiT ua iiei. llpii Sokobou npooKAiiii xopomo snAna 
ABycaouHOCTb dKSiiuu rpe6uH. Bepxuuii cjioh aKsnuu xoubiue Hiiwiicro, 011 
uocxeneuuo nopexoAnTna noBcpxiiocxbMemKOB. IHux na cnuiinou nacxn aepna 
HMoex HOHCiiyio HMuaxyio cxpyKxypy. PiicynoK na noBepxnocxu mnxa neuc- 
Huii, Huoraa noBcpxiiocxb ero Kawexca npocxo HcaepBenHOU, nnorAa 
yAaexcH naSaioAaxb MeaKOUMaaxyio CKyabiixypy, no BbipawoHa oua caa6o. 

BoaAyuiubie mouiku cuadaieuiii McaKoii cexKoii, Koxopaa xopomo Bupa- 
MxOHa ua ux 6 okobhx h dpiomHMX noBopxHOCxax, no no Mope npndaumenBH k 
rpanuAe npHKpenacHHH MomKOB k xeay uexKOCxb pncynna ccxkh nponaAaer 
H nocxenenno nepcxoAux b Meanyio ncHcpqeunocxb. 

IIuabAa Picea schrenkianaeformis no BHomuoMy oGaniiy, Beanaiiue, onep- 
xannio, xapaKxepy npOKpcnaennH McmKOB, no pncyiiuy n mnpnuc rpe6uH n 
no ^opMC H oaepraHHio MemnoB oneub 6an3Ka k nuabiie cospcMeunoii Picea 
Schrenkiana F. et M. OAeaKO uenoxopbie Mop^oaornqecKne npnanaKii o6onx 
BHAOB nuabAbi ocxaioxcfl hocxoahumh. HanpnMop, mnx nbiabnu Picea 
Schrenkiana F. et M. HMeex npaBnabnyH) MeaKOHMqaxyio CKyabnxypy, a n(HT 
P. schrenkianaeformis sp. nov. — nencHOflMHaTyio cKyabnxypy, nepexoAH- 
myio B ncqep^ennocTb. rpanniiia npnKpenaenHH MemKOB y cospeMennoS nuab- 
HU Bfaipamena Goaee neiKO, nen y* ncKonaeMoro bhao. BiiyxpenunH caoft 
aKannbt rpe6Hfl yP. Schrenkiana 6oaec ToacTbin, HOMBnemnnn, a y P. schren- 
kianaeformis cooTHomenHH oSpatnue. Bee axo aacTasaneT oTHCcxHCb oexopom- 
Ho K npoBeAennio nojinon anaaornn MeatAy CGBpeMennon n ncKonacMon $op- 
MaMH. noaxouy h bhaoboc nasBanHC ^pMU, onHCannou KaK Picea schren- 
kianaeformis, yKaauBaex aamb na 6oabmoe cxoacxbo ee c cospeMennoH nuab- 
Hon P. Schre^iana, no ne na noanoe nx xoHtAecxBo. 

Ha necnanO'-rpaBBHHoro ropnaonxa ROHXBnenxaabHUx oxaomennH nex- 
BepxoH CBnxBi oanroEcena CeBepnoro npHHpxumbH neoAnoKpaxHo 6 uaa bu- 
Aeaena nuabita ean, BecbMa 6 aH 3 KaH k Picea schrenkianaeformis, no anann- 
. xeabBO xynnten coxpanHocxH, axo BbiaBano, no-BBAHHOMy, ycaoBnuMn aaxo- 
poeennH (cm. Ta6a. V, pBC. 5, onneanBe npcnapaxa J'fe 259 5). 

06niafl A^Ha aepna 110—120 p; Bbicoxa xeaa 53—57 p; mapuna nemKOB 
OKoao 60 p, Bbicoxa — OKoao 45 p; Bbicoxa rpeOnn OKoao 5 p. 
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HecMOxpfl na naoxyro coxpannocxb nHabneBHx aepen, yAaaocb yciaHO- 
BHXb, Hxo pHA upnanaKOB eSanataox HCKonaoMyio nbiabny c Picea Schren- 
kiana. HanpHMep, Bucoia rpeSna y ncKonaeMofi $opMH xanan ate, KaK n y 
coapeMonHon; aannH npaKpenaenna BOSAymnax MemKOB BHpaateHa Hcnee, 
aoM y Picea schrenkianaeformis h 3 aonenoBHx oxaoatOHHH, h cxoabb c aHnnen 
npHKpenaeHUH y P. Schrenkiana. Ha xeae HCKonaoMoro aepna saMOiaa nea- 
itaa xonennocTb, noAoCnaa P. Schrenkiana. CKyaanxypa mnxa hohchohm- 
aaxafl. rpanHUbi mnxa 6oaee hcho SHpaamniii, nen y P . schrenkianaeformis 
h 3 aonenoBUx oxHoacennii. 

TaKMM oCpaaoM, cxoacxbo axon nuabubi h 3 KOHXHnenxaabHbix oxaeamnnu 
oanronena c uHabAOU P. Schrenkiana BHpameno y noKOxopux aepen Aame 60- 
aee neno, hom y P. schrenkianaeformis nz aonenoBux oxaomenHH. 

MeexonaxoatAenne: cm. roaoxnn. i, i • 

PacnpocipaHonHo: uuabna, noAo6uafi Picea schrenkianae- 
formis, nsBoexHa h 3 aonenoBbix oxaoatennH HoBoajKfan, b bhac eAHEHnnou 
naxoAKu oxMenena b aonenoBHX oxaoamnnHx CeBepnoro npHapaabfl. 

B HaaaoAapcKOM ripinipxumbe b ochobhom npHyponena k oaiironenoBUM 
oxaoatenuflM. ^ ^ rr. 

PoAHiia Picea Schrenkiana — ^HtyBrapcKHn Aaa-Tay, nOHxn aecb Tnnb- 
manb H KnxaHCKiiH Typitecxan. 3xo XEnimno ropnuii bha, pac^mnu na ce- 
Bepiiux cKaonax ropuMX ymeanii cobmocxho c Abies sibirica. Ho ©eprancKOMy 
xpeSxy Picea Schrenkiana oGpaayex ryexHe nacaameuBH b cmoch c Abies 
■ Semenova, Acer turkestanica, a na roatnoH rpannue cBoero paenpoexpa- 
nenna Bcxpeaaexca BMeexe c J uglans regia. . x 

Ho AauHUM H. B. HaBaoBa (1947), xanbrnanbCKaa eab {P. Schrenkiana) 
iia xeppHxopHH Kaaaxcxana b nacxoHmee BpoMH aBaaexca Hcuawanxeabuo 
ropHUM BHAOM. Bo 3 Moa«io, axo onHcannafl ncKonaeMaa nwabna P. schren- 
kianaeformis — AaaeKHii npeAOK coBpeMeimoii P. Schrenkiana, npnmeAmHii 
c loambix rop ApesneH Aann. 

CcRunn Omorica Willkni. 

Picea alata sp. nov. (pollen) ex gr. P. Jezoenaia Carr. 

Ta6ji. VI, pnc. I — 5 
npenapaT ^6 255 

roaoxnn: HaBaoAapcKoe npHHpibnnbe, 03 . KeMHp-Tya, rannu c pac- 
xHxeabHHMH ocxaxKaMH BxopoH cBHXbi KOHXHHeuxaabuux oxaoatenHH (cpeA- 

“"“otorAaLa aepna ox 145 ao 160 p, Bbicoxa OKoao 65 p; BHCoxa B 03 Aym- 
nbix MemKOB ox 40 ao 50 p, mnpnna oKoao 70 p; Bbicoxa rpe6uH 2—4 p. 

Oopna xeaa DaaHncoHAaabHaH, oHepxanne b 6 okoboh npoeKABH xpaneAHC- 
BHAHoe. rpe6enb ranpoKUH, c BoanHCXUM KpacM. Bucoxa rpeOnn no Mepe 
npHeanwenHH k neexy npiiKpenaenHa BosAymnux MemKOB nocxenenno ynenb- 
niaexcH, no b ncKoxopux caynanx ocxaexcH HeHaMennoH. 

3 K 3 Hna xeaa ABycaoSnaH, BnyxpennBH caofi tohkhh, Hapyrnnun — 
ToacxHB H HMeex cxoa 6 Haxyio cxpyKxypy b o 6 aaciH mnxa. Ha cnHHnoH naexu 
xeaa BKSHHa oSpaayex hcho BupaaccHHUH mnx. Ha HeKoxopux aKaeunaRpax 
max no Kpaio BMeex py 6 qHK, no y ooabmHHCXBa aepcH axox py 6 HHK neaaMeren. 
lloBepxBOCXb mHTa MeaKo 6 yropHaxaH. max, kbk bhabo, AaaeKO aaxoABx na 
6 oKOBue B epiomnyw naexH xeaa b noaxoMy 6 oKOBue ero rpaHBBU npn noaap- 
iiOM BoaoweHBB aepna xopomo npocMaxpBBaioxca CKBoab Konxyp xeaa. bpiora- 
naHBOBepxHOCXb xeaa Bueex hchcho BupaweaHyio iieaKo 6 yropHaxyio CKyabn- 
TVDy, KOTOpaH BpB BucoKOM noao«eHHH xy 6 yca MHKpocKona npoBunpyetcn 
B Bwe peAKofi xotobhocxh. BoaAymHue MemKB hmciox c^epoBAaabHyio $opMy 
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■c nonyoKpyrjiHM OHepTaHHCM B nojiHpHOH h b Sokoboh npoeKpnflx. IIpHKpen- 
jiflioTCfl MemKH K Teny necKOJiLKO cyweHHBiMH ocHOBaHHHMH, BcaeflCTBHe qero 
KouTyp xena H MeiBKOB odpasyex yrojx. 3 tot npHSaaK cdjiHHcaex nHJiBity Picea 
alata ceKitHH Omorica c nujihuon pofla Abies: IIpHKpanjieHH MemKH k 6oko- 

BBIM CTOpOHaM XeJia H HeCKOHBKO CflBHHyXH K 6pK)mHOH, HHHHH HpHKpenJieHHH 

MemKOB Ha dpiomHOH cxopone EeacHafl. Y neKOXopBix aKseMnnapoB MemKH 

liaCTOJIBKO CHJIBHO CABHHyXH K OpiOmHOH CTOpOHG, qXO BHyXpeilHHe JIHHHH HX 
iipHKpenjieHHH CMBiitaroxca. 

CexKa iia iiepu^epMHHUX uoBepxuocxHx MemKOB qeiKaa h acnaH; k 6piom- J 

noil H cniiuHOu nosepxHOCXHM aaefiKH cgxkh chhbho MCJiBHaiox h nepexoAHx ? 

B MeJlKHli H3BHJ1HCXBIH pHCyHOK, KOTOpBIH CJIHBaeXCH C piICyHKOM nOBepXIIOCXH 

TGJia. 

Ho BiiemiinM upuauaKaM ii no oxaojibhbim Mop^ojioruqecKiiM ocoSenHOCXHM 
iiBiJiBAa Picea alata sp. nov., OTnecenuaH uaMH k ceKpHn Omorica, HMeex 
6 jih 3 koo cxoactbo c coBpeMeiiiion nHJiBHoii P. jezoensis Carr., onncannou 
B. n. rpiiqyK c coaBXopaMii (in litt.), oxjinqaHCB ox nee jinmB Meiiee bhcokhm 
rpeCnoM. 

M e c X o u a X o Ht A e II II e: cm. rojioxnn. : 

PacnpocxpaHcnne: nuaBAa, noAoonaH Picea alata, oxiieceimaH jj 

uaMH K ceKUiin Omorica, Bcxpeneua b bbicokhx ropaaonrax KOHxniieiixaaBHoro 
onnroAeiia b Kaaaxcxane. OxMeqeua anxopoM b oanroAene h MuoAene CcBep- 
iioro Kaaaxcxaiia, b boaoho IIoboaikbh ub oAHroAeneii aoAeiie IlpnapaaBH, . 
a xaKHte b mhoaghobbix oxHOHiennAx ynpaiiABi. 

B HacxoHiAce BpcMH Picea jezoensis Carr, oonxaex b ropax J(aABHero 
BocxoKa (IIpHMopBo), Ha Caxanniie, iia o-bo licao b CeBepHoii Kopee, b Bo- 
cxoqiioii MaHBHHiypnn h Ha lore Hnyxiin. P. jezoensis — ropnoe AepeBo, ko- 
Topoe AoxoAHX AO BopxHeii rpaHiiAU necHon hojiocbi, ho MecxaMn ero mojkho 
iicxpoxnxB cnycKawiAHMCH Sahsko k Mopio. Pacxex P. jezoensis BMecxe c ca- 
xanniiCKoii niixxoii, KaMemioii oepesKoii ii MaHAwypcKiiM KeApoM. lOnmue 
liapuauTBi P. jezoensis iia o-bc lieao pacxyx BMecxe c pas.iiiqiiBiMH BHAaMn 
Magnolia, AiiaiiaMii u 6aM6yK0M. 

HaAO noAaraxB, nxo nBi;iBAa Picea ceKA«n Omorica, BBiAeaciiHaH h3 xpe- 
TimuBix oxAOMieiinH Hasaxcxaua, npnuaAAeiKiiT pacxciinio, Koxopoe no CBoeii 
aKOAoriiii 611I.10 nanConee SnnaKO k conpeMcnnoMy BHAy Picea jezoensis. 
XapaKxepno, nxo noHBAonne 11 pacnpocxpaHcnne bmabah P. alata sp. nov. 
coBuaAaex c noBxn hoahbim ncBcaiioBeHneM hbiabah Goaoxhoxo Kiinapnca 
(Taxodium), ato xapaKTepnayex HCKOxopoe ocymeane KAiiMaxa. B to we ape- 
mh b cneKxpax oTMeAaexcH oCnane hbiabau Pinus, ato, no-BHAHMOMy, cansaHO 
C TCM >KC HBACHHGM. 


PoA Cedrus Link.— Ke^p 

B HBAane 1954 r. Bumna b caex MOHorpa^DAecKaa pa6oTa B. B. 3ayep, 
nocBHmeHHan nsyAeuDK) ncKonaeMon hbiabau Cedrus n ce snaAcnmo aah cxpa- 
xarpa^nn. B axon pa6oTe npoBeACHO onncauHe huababi coBpcMCHHbtx biiaob 
poffa CedruSy a xaioKe a&bo onncaHoe 21 bhab HCKonaeMou huabau. Hcko- 
naeiiue Cedrus, onocaaBue B. B. 3ayep, oxHocirrcn b ochobhomk Me- 

aobum h TpemAHUM OTAOHteHBBM. EoABmyio AacTb HaxoAOK nuAbAM Cedrus 
b xpexHABiix oTAOHWHHiix KasaxcxaBa B. B. Saj'ep othocat k Bepx- 
ireny oAnroAPHy (AHraBTOHOCBaa cBirra BocroAHoro ^pxa TypraficKoro npo- 
rnda). Ilpn axon asTop oxMeAaex. ato b axHx oxAoweRAHXBcxpcAaeTCBBOC- 
HOBApM AbAtbAa oABoro BnAa Cedrus, 6AB3Roro no Mop^[N>AorHAecRiE»t npn- 
suaRait K miAbAP coBpeMeBHoro baab C. deodara. B MnouenoBUX oTAOweHttRx 
KaaaxcxaBa asrop oxMeAaex naxoARR €. deodariformis, xaKwe 6AB3Roro r 



coapeMeHHOMy BHAy C- deodara}. B 6onee apgbhhx xpexHAHHX oxAOHcenHHx 
(naneoAGH — soagh) Kasaxcxana aBxop ne oxMeAaex naxoAOK ahabam KeApa 
H oxnocHX 3X0 3a CAex xoro, axo OTJiomeuna AOOAHroAGHOBoro speMenH npeA- 

CXaBAGHH MOpCKHMH ^aAHHMH. 

Ha ocHOBaHHH HsyAeHHoro MaxepHana no IlaBAOAapcKOMy IIpHEpxHrabHi 
II CeaepnoMy IIpHapaAbio y Hac co3AaAOCb hhog npeACxaBAeHHe 0 BpeMena 
pacnpocxpanennH poAa Cedrus b naneorenoBux^iAopax na xeppHxopnHx, npH- 
MUKaioiAHX K naneoreHOBOMy MopcKOMy Saccefiny, b npeAenax coapeMenHoro 
Kasaxcxaiia. 

nHAbAa poAa Cedrus b xpexHAHUx oTAoweiinax KasaxcxaHa BcxpeAaexcfl 
AOBOABHO Aacxo, npHAGM HO KOAHAGCTBy BHAOB H HO aCcOAIOXHOMy COAGpwa- 

niiio HanSoAbmiiii yAGABHHH aec ee npHxoAnxcH na HHHcnne ropHSonxiii naneo- 
rena (naneoAGu — aoAen), a aaxeM na Sonee Bepxnne ero ropnsonxK — cpeA- 
Hiin OAiiroAen. 

Bhau nuAbAM Cedrus, oSHapyweiinue b 3oaghobux u naneoAGH-soAG- 
iioBux oTAOwennax IlaBAOAapcKoro npnnpxurabH n CeBepuoro IIpnapaAba, 
anaAHxeAbHO oxAHAaioxcn ox bhaob, auAGAennux h 3 KonxHiienxaAbHbix ox- 
aowennii oAiiroAGiia. Oco6eHHbiM paanooSpa’aneM «]^opM KeApa oxAHAaroxcn 
ciiGKxpH H3 xacapancKOH cbhxh CeBepnoro IIpnapaAbH (cpoAHHU 3 oagh). 
BxopiiAnuii pacABex Cedrus b Kaaaxcxane cnnaan co BpeMenCM OTJiowennfl 
iicpBoii n Bxopoii cbhx KonxuiieHxanbHoro oAHroAGiia. 

Hah ucKonaeMOH nbinbAbi poAa Cedrus b ochobhom xapaiaepHbi je we 
iipnauaKH, Koxopue npiicyniH h nuabAe coBpeMennbix bhaob (3ayep, 1954), 
110 y iicKonaeMbix bhaob sxh npHSuaKH 6oAee noAAepKiiyxbi h HecKonbKO 
vcAOWHenu b Aera.AHx. „ n j r 

' llo OCHOBIIUM AepxaM cxpoenHH nunbAa pacxennu poAa Cedrus 6AH3Ka 
K nuAbAG Bcex AByxMemKOBbix Pinaceae, b oco6eHHOCTU k nuAbAe poAa Py 
cea. OAnaKO pflA coaepmeHiio cneAH^n’iecKHX Aepx a cxpoenuu nuAbAU Ced- 
rus Bce we iioBBOAiiex qexKO BBiAGAHXb nuAbAy Bcex bhaob poAa Cedrus 
113 oSuiero KOMiiACKca AoyxMemKOBon nbinbAbi com. Pinaceae. B ooiAeM, 
AAn nujibAu Cedrus xapaKxepiiu cAeAyioiAim npHSHaim: xeno anAnncoHAanb- 
Hoe c oKpyrAo-xpeyroAbHbiM, oBanbiiuM nnn xpaneAneBHAno-OBaAbuHMOAepj 
xanucM B 60KOBOU iipoeKAHH 31). 3K3HHa xena ABycnoHitaa, uapywHUH 

cAoii Tonbme, acm BnyxpenHHii. Ha cnHHHOU AacxH aepna BnyxpeHHHH cjioh 
0K3UUbI CHAbllO HJIH HeSHaAHXeJIbHO (b SaBHCHMOCXH OX npHABAAeWHOCXH 
K BHAy) yrojiiAaercH, odpasyn rpe6eHb. Ha 6oK0Bbix AacxHx sepna yxoniACHHe 
ncAesaex, a Bnemnnii cjioik 3K3iiHbi oxcAaHBaexcH b bhag Ranep, hchoahhio- 
miix, no-BHAHMOMy, ^yaKARH BOSAymnux MeraKOB. KaMepbi chabho CABHHy- 
xbi KeproraHofinacTH xena. HoBepxnocxb chhhhoh abcth xena o6Ermo KpynHO- 
6vrpHCTaH hah cKAaA^axaH, axo o6ycnoBAHBaeT Rpyaebin MpaMopoBiiAHHH 
pncvHOK n B 6oAbraiiHCTBe cnyAaea — HepoBHHii Ronxyp rpe6HH. HocneAHee 
ocoScHHO xoporao aaMexHO xorAa, KorAa aepHO pacnonoweno b Sokoboh npo- 

^*^*^Bo3Ayninbic MemKH, o6jieAeHHbie BMecxe c xenoM oSninM Bepxn^ caocm 

3K3HHM, OXXOABT OX XBAa CHJIbHO paCIIIHpeHHMMH OCHOBaHHHMH H y SOAbmHH- 
cxBa BHAOB HMeioT oKpyrAbie hjih oBanbnbie oAepxaHiM. Y HGKOTopHx bhaob 
Cedrus B 03 AyraHbie MemKH HecKOAbKo BHTHHyxM no Bbicoxe h xorAa b onepta- 
imn OHH oKpyrAo-xpeyroJibHHe. B tom Mecxe, tag Kanepa BosAymnux MeraROB 
OTXOAHT ox xena, 3K3Hna b 6(MibmHHCTBe cAynaeB co6paHa b cRnaAKH, BCOieA- 
cxBHe Aero nbuibneBHe aepna neROxopHX bhaob Cedrus 
bojihhcxhh KOHxyp ($Hr. 31, 6 - 8 ). B xom cnj^ae, ^ cKJjaARB 9R3imtt ox- 
cyxcxByioT, Koirryp n McmKOB h xena pobhhh ($Hr. 31, l—*). 


1 no AaHHHM KaaaxcTOBCKoi aitcBeaHipt a AKa aeMm Hays COGP, 
cBHia OITOKHTCH K cpeAHeiiy onaroACTy. CooTBCTCTBeHHo inroiicHOBue HaxoARH iwapa cae- 

avct oTBocaxb K sepxHeMy omtomas. 

129 

9 ipjau mn, Bun. 6 





8K3HHa Tena h MemKOB o6HqHO HiieeT ceTiaiyio cxpyKTypy. Ilpn 3 tom 
H epaBHOMepHBiH KpynHOce-raaTHH pncyHOK MeniKOB nocxeneHno nepexoAiiT 
B MCJiKOHieHCTyK) CTpyKTypy Te;ia. 

B o6meM onepTaHEfl nHJitqeBHX aepen Cedrus necKOJiBKO HanoMHHaioT 
o^epxaHHH nT.TJ Tt. T^T»T poftaJPicea. V ntiJibiteBHx sepen pofla Cedrus, xaK Hte kuk 
H y pofl;a Picea, oTcyTCTByex yrort MeiKAy jihhhamh oHepxaHHfl xejia a bos- 
AymHHX MemKOB. 









<l>Rr. 31. Cxeua pasan'nmx thbob HCKonaeuou iiunbaulpoAa Cedrus. 

(/, 2, 3, 4, s, 7— CoKOBan ni)oeRQitH; « h s— no.inpRan npoeitqiM)] 
t, a—Ctdm* Tana Saecala-, 3, S— Cedrus xana'C. atlonticn M a n e 1 1 i; Odruarana.C. Ubani a w> 
Cedrus Tima C. deodam Loud. 


Paaitepu muibi^BUx aepen y Cedrus KoaeSmoxca ox 50 ao 1 10 p no 6oni>- 
meH ocb; npa axoM tocjio bdaob nuuibiiBi mcjikdx paaMcpoB aua^axeAbuo 
npeoOjiaAaex hba bbcaom KpynBUX. 

OcHOBHUMB AnarHOCxmecKHMa npBanaKaMB nbinbAu BCKonaeMux pacxe- 
hb3 pOAa Cedrus, oxjiBBaionfBMB ee ox muibAbi nporax Pinaceae, npBHii- 
iiaBB: 


1) oxcyxcxBne peaKofi rpanBAM mnxa na SpiomnoH noBepxnocxn xejia; 

2 ) HaflHHHe apKo BupawenHoro rpeSnfl (npa 6okob0m nonomenHa aepna), 
ninpoKoro hhh yaKoro, b aaBHCHMOCXH ox npHnaAnemnocxu k BHfly; 

3) oxcyxcxBHe peaKofl rpanHAM MexcAy MemnaMH h xenon a cbhsh c tcm, 
nxo MemiiH abjihioxch HenocpoAcxBeHiibiM npoAonmeniieM o6mero c xe.TiOM cnon 

3 K 3 HllbI. 

B. B. 3 ayep (1954) Aonojmaex axu npH3HaKH eme AexajiaMH cxpoeniiK 
cexqaxoii cxpyKxypti BOSAymiiux MeraKoa, Koxopan, no HaGmoAeimaM axo- 
ro asxopa, oSiiquo Kpyuno- luiu MejiKOHaencxaH, HaneraiomaH OAua na 
Apyryio. 

B najieorene Kaaaxcxaiia anxopy yAanocb BbiAennxb Bocewb paajiHHHbix 
bhaob nujibnu poAa Cedrus, cxoMaxn^ecKoe HaoSpanteHne xnnoB KoxopoH no- 
Memeuo na 4>Br. 31. 

HaxoAKH nbuibAbi Cedrus b naneorenoBux oxjiomeiinHxnpeACxaBjiHioxaHa- 
qHxejibHHii HHxepec, xan KaK MaKpocKouiiMecKiie ocxaxKH pacreiiiiii axoro 
poAa B AanaxcKoii aacxH GCCP eme lie iiaaecxubi. 

OciioBuan wacca bhaob, oxKpHxux no HaxoAKan nuAbnu, npuypoqeua 
K caMUM uHHtuQM oxAOJiaM HajieoxeHa. CneAyex oxnexHXb, qxo h 3 BUAeneiiHux 
BcpxucMCJioBux H najicoreHOBux (J)opM Cedrus numb neMiiorHe Moryx Ouxb 
oxoiKACCXBncubi c coBpeMeHHUMUBHAaMH.B 6onbmHucxBc BUAoneHUbie ^opnai 
oxHocHxcfl K BUMepmHM BHABM. XoxH oGuiHU xapBKxep cxpoeimn nbuibnoBux 
3epcH Cedrus h 6nH30K k coBpeweHHHM BiiAaM, b Aexannx ua6nioAaiorcH Cojib- 
lune pacxomAenHH. 

HaxoAKii HbinbAbi Cedrus b EBpone u b AnepiiKC Hanecxiibi ciuc c lopcKoro 
nepnoAa. Handonee mupoKoro pacnpocxpauenuH axox poA Aocxnr b nenoBOM 
nepnoAc, ocodenHO b Bepxiiiix ero oxAenax. B BcpxiiCMenoBux oxnowoHHHx 
BOCTOBiioro cKnoHa CpeAnero Vpana, no AaBHUM B. B. 3ayep, b iieKoxopbix 
ropnaoiiTax nbinbAa Cedrus npeodnaAaex uaA nuAbnoH Pinus ii npeACxaBnena 
xaM 6o.nbmHM MHoroodpaancM <|)opM. B aepxHCM Mcny BanaAiioro Kaaaxcxaiia 
ji lora EBponefiCKoii nacTii CGCP oxMeqeuu ABa BiiAa h mecxb paanoBHAno- 
cxeii nianbnbi Cedrus, xaK we Kan ii n naneoreiie Gesepnoro Kasaxcraiia, 
iipiiHaA^cwamne k ^opnan, cxoauhm c cobpcmciihbimh BiiAaMn C. lihani ii 
C. deodar a. 

B xpexnqHbix oxnojKennflx FopbKOBCKoii o6n., GpeAueii Bonrn, HHUcncro 
,Il^oiia, ripiiKacnHH, GeaepHoro KaBKasa, GcBcpiioro Kaaaxcxaiia, GpeAHcro 
Vpana ii BamKiipiin nbinbna Cedrus Bcxpcneua b uaneoAeii-aopciio n eAnHiin- 
iio— B iinwHeM H cpeAueM onnroncne. 

no-BHAHMOMy, B BepxHHx ropii3ouxax oniironcna poA Cedrus ywe npc-^ 
Kpaxitn cBoe cyinecxBOBaHne na paBHiiHax Espaann b csaan c odmnM ocy- 
mciineM nnnMaxa u oxcxynnn b ropHbie paiioiibi, samnmcHHue ox cnnbHbix 
BcxpoB. Kan naBecxHO, nonxH nee coBpeMeaHbie bhah kcapob oneiib qyscTBn- 
TcnbHbi K naMeHennio nonBeHitux h KnnMaxmecKnx ycnoBnii. Bosmowho, ^o 
II donee ApeBiine npeAcxaBHxenn axoro poAa dunn xanwe xpedoBaxenbHU k 
npnpoAHbiM ycnoBHHM ii noaxoMy yenneuBe KOHXHneuxanbuocxii KnBMaxa 
B Kasaxexane npnBeno r BbiMnpaiinio MHornx bhaob, k coKpaiaennio nx apea- 
noB n K oTcxynaHHK) ocxaBmnxcn bhaob b ropnue panoHU donee lomiibix 
mnpox. 

B BcpxHHX ropnsoHxax nancorena mu oxMenaeM ywe nHmb eAHHHHHue 
HaxoAKH oABoro Hnn Anyx bhaob Cedrus. B onHroRene ywe nrapoKo Haqrann 
paaBHBaxbCH pasnnHHue bhau Pinus, coBepmenno oxxecHHB nocneAHHX npOA* 
exasHTenen kcapob. 

B HacTomnee Bpeufl na bcbm seMnoM mape poA Cedrus npcAoxaBnen Bcero 
ncTupbMH BHAaMH c HsonnpoBaHHUMH a orpaHHHeHHbiMn apeanaMH b ropax 
JlnBana, ropax Axnaca, b TnManaHx h aa o-se Kmtp. 

OcHOBBue innu munbaeBUX aepen poAa Cedrus, BbtAenennux ns xpcxHHitbix 
oxjiomennn itccneAOBaHBUx panoaoB, cneAymiAiie: 
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1. Cedrus rana C. deodara Loud. ($Hr. 31, 6—8). nHJibueBHe sep- 

ua npeHMymecTBeuHO KpynHHO (120p. h 6ojiee), no BneniHeMy oGjinny hg- 
cKOJibKO nanoMnnaioT nHJiBuy Podocarpus nan Abies. Hmoiot hcho BEipanteii- 
TfTJ w nonepenno HCuepHGHHwn rpodonb, o6ycjiOBJieHHHH KpynHoSyropnaToii 
cKyjibnTypoH mHxa. , „ 

2. Cedrus Tnna Cedrus libani Law s.($Hr. 31, 4). IlbinbneBbie aepna iio- 
CKOjibKO Menbrnen BejmnnHH (o6maH ;^JmHa no 90 p.). SKaiina maxa cpaBHUTent- 
uo TOHKaa. Fpedenb neBUCOKHH (no 4 p) co enema bojihhctum nnn rjianniiM 
KOHTypOM. 

Ho BHemneMy odjinny nbuibua atoro xnna HMeex oojibmoe cxoncxBO c 
iiunbnou pona Picea ceKunn Eupicea; y nee MejiKaa cexKa BoanyniHbix Mem- 
KOB H cpaBHHTenbHO crnaHteHHoe onepTanne, npnCjinwaiomeecH b nojinpHoii 
iipoeKunn k OBany. 

3. Cedrus Tnna Cedrus atlantica M a n e 1 1 i ($ur. 31, 3 u 5, Kpamnic 

Bapnannii). V nujibnesoro aepna axoro xiina ciijibho yBejinneHiiHe no nticoxe 
BoanyniHue Memnn, uecKOJibKO oxinnyxHe no 6oKaM, nonepenno HcnepneunHu, 
110 cjiaSoBOJiHHCXbiH TpeScnb ii oxnocnxejibHO neSoJibnioe, b cpaBHeuiiii c noa- 
nyniHbiMH MemKaMH, xeno. 9K3iiua Boanymnux MeinnoB nacxo cmhxb b npo- 
«3Bonbnbie cKJianKH. 06ntHH pasMep aepna 50—90 p. tt 

4. Cedrus xnna Cedrus microsaccata Z a u e r ($Hr. 31^ 1, 2). Ilujibne- 
Bbio aepna peano oxjinqaioTCH ox npenanymax 6ojiee neiKHon cxpynxypon dk- 
aiiHbi, MenKHMH paaMOpaMH (no 50 p) ii onenb He6ojibmHMn BoanymnniMn Mcni- 
KaMH, oxcjiauBaiomHMHCH na Spioniuou exopone xena. IlHJibna axoro xnna 
exonna c nuabnou ncKonaeMUX snnoB Cedrus parvisaccata Z a u e r, a na co- 
opeMeunux xbohhux 6ojieo Bccro HMeex cxoncxBO c nwjibuoH paaniinnux biiaou 
pona Dacrydium. 

Cedrus aff. deodara Loud. 

Ta6a. VIII, piic. 1—6 
IIpcnapaT Xs 

06inan nJiBua aepna okojio 120 p; Bucoxa xena okojio 95 p, nnima 98 p; 
Bfaicoxa Boanymnux MemKOB 48 p; mnpnna rpe6nH OKono 10 p. 

Teno oKpyrnoe, b 6okobou npoennan — nonxn npasiiJibnaH OKpyHmocxb. 
ananua xena xonexan n CKyjibnTypnaH, coexonx ns neyx cnoeB, na noxopax 
inoKHttu 3 Ha>mxejibH 0 xoubrao nepxnero. Bepxnnn cjioh ananHU nweex cjioat- 
uyto, BunuMO cxonCnaxyH), cxpynxypy, uxo oGycjioBnnBaex iiepaBHOMepiiyio 
nonepeuuyio raxpnxoBaxocxb aKanniii, xopomo aanexEyio npn 6 okobom^ nono- 
HtennBr aepna. Konxyp xena nepoBnun, siejiKo^ecxonnaxun. Ha cnnHUofi qacxii 
aepna ananna cnabuo yxonmaexen n o6pa3yex neneno BupaHtennun mnx, ko- 
xopun ne mieex peannx rpannn. Bpionman nacxb xejia nepaBnoMepnoMenKO- 
Oyropqaxan. SaponunieBan 6opo3na Bupamena hchcho. 

dKsnnaxejia, ne yxonnacb k 6okobum uacxHM, iienocpencTBenno nepexonnx 
«a Memnn, Koxopue n npcncxaBnaiox co6oh paapocmneca Bupocxci Bcpxiiero 
cjioB ee. KaHepu Boanymnux uemKOB Kpynnue, b 6orobo» ceqennn nony- 
oKpyrjio-annancoananbHue, oxxonax ox xena mnpoKHMn ocHosannaMn. 

rpannnu uemKOB Bupancenu ueacno, xan nan ananna, oSpaayioman nx, 
odnenaex o6aiiiM nonpOBOM n Menmn n xeno. Cxpynxypa Bnannu na xene n na 
uenmax pasnaana. Ha uemnax cxpynxypa cexqaxaa, eexna HepaBnoMepnonacn- 
Gxaa, AttoHBaa (npyanue aaenKo naneraiox na Mcanne). Haeann cexnn Buxa- 
ityxunonanpaBneHRiooxit^BTpaK nepn^pnn. Paauepu aaecK cexitn uemKon 
no uepe npi^nmenBa n iteexy oxnenenaH uenmoB ox xena noexenenno yuenb- 
maamn R cexaaxocxb nepexonnx n upauepoBannun pneyaon ifonepxnocxn 
xena (xa6n. Vlllt pnc. 5). rpannna uentny MentnakB a xenou aepna ynaBnn^ 
naeictt no nanBamo yraa itemny mtanakta oaepxanna cnanaon aacxa xena n 
ueniROB. 


OnneanHUH B. B. 3ayep (1950) ncKonaeMun Bnn, HasBanHun Cedrus 
aff. deodara Loud, no Mop^ojiornaecKHM npnsnaKaM BecbMa 6 jih3ok k co- 
BpeMennoMy Bnny Cedrus cfeoctoraL oud. (xafiji.VII, pnc. 4), sa ncKmoaenneM 
pasMepoB, Koiopue y nepsoro snaanieabno Sonbnie. Hs nenonaeMUX 4>opM 
nunbnu Cedrus npHaenennaa ^opna Sanace BceroK C.laxireticulataZ a u e r, 
oxnnaaacb ox nero dojibnien Bejinannon aaoen cexKH na Memnax, a xanwe xeu, 
nxo cxpynxypa ero ninxa ne nueex cexaaxoro pneynna. 

Meexonaxoatnenne: IlaBnonapcKoe npnnpxumbe, r. IlaBnonap, 
CKB. 1, cjiionncxue rnnnu nonmaynoHuxoBon cbhtu (ueji — naneoren). 

Paenpoexpanenne: nenoBue oxiiontenna Cpennero Vpana, ue- 
noBue H HHHCHexpexnaHue oxjioHtenna HaBnonapenoro npnnpxumba. 

Ponnna nune wHBymero rirManancnoro nenpa Cedrus deodara — ropu 
A^rannexana, CeBepo-Sanannue FuManan, CeaepHun BejiynacHCian. Pacxex 
na Bucoxo ox 1000 no 3000 m nan yposneM Mopa cobmocxho c Pinus exelsa, 
Picea morinda, Abies Webbiani, Quercus incana — nanSonee aacyxoyexonan- 
Buii Bnn H3 Bcex npencxaBnieneii pona Cedrus. 

Cedrus laxiretieulata Z a u e r 

Ta6ji. VIII, pnc. 7, 8 
3 3h 

ripenapaTU JSH 170 . 3 "k" 

OGmaa nJiHHa aepna ox 80 no 90 p; nJinna xena onono 64 p., ranpuna okojio 
54 p; Bucoxa Boanymnux uemnoB okojio 25 p, mapana — okojio 60 p; xojimnna 
3K3HHU na cnaimoH aacxa okojio 6 p. 

Tejio Djijinnconnajibnoe, noaxn npasnubnuu oBaji b nojiapnon npoeKnnii. 
9K3aua xpexcjioaiiaa; hujkubu h BcpxnaH cjion npencxanaaiox co6ob njienqa- 
Tue 6eccxpyKTypHUC o6pa30BaHHH, njioxno npaneraioinBe k epenneuy xoji- 
cTOMy cnoK) ansanu. Cpennna cjion anannu aueex cjiomnyio CTOJi6qaxyio (?) 
cxpyKxypy. IloBcpxiiocxb xojia — npyrnioSyropuaxan; 6yropqaxocxb oco6eu- 
uo pe3K0 Bupawena na cnannon nacxn xejia, rne cpennnn cjioh 3K3nnu cnjib- 
110 yxojimaexca, oGpaaya mnx — rpeSenb. Fpe6eHb npeKpacno anneu npif 
60KOBOM nojiomeHHa aepna. 

Hpii yBejinaenan b 750 paa Momno oSnapywnxb, hxo noBepxnocxb aepna 
cjioHtiian. IIoMnMO Kpyniiux 6yropKon, ona cHa6»eHa uejiKHun 6yropKaMu, 
KOTopue nponnnpyioTca KpynnoxoHcqiiuM pacynKon. 

Cpennan cjioh 3K3hhu uecKOJibKO yxonnexen k 6okobum uaexaM aepna, 
a Bcpxnnn n nmnnan oxcjianBaioTCH b bhac Boanymnux uemKOB. Fpannny 
Mewny MemKaMH h xejiOM moikho ua6jiK)naxb xojibko npn exporo nojiapnoM 
nojiojKciiHH aepna — MemKaMH Bsepx; b 6oKOBon me n nojinpaou npoeKnnnx 
MemKaMH Bnna rpaiiana uemny tojiom h BoanymnuMU MemKaMH nepaajinnnMa. 
Fpannna Mencny MemKaMH n xejioM yjiaBJiHBaexcn Jinmb no najiirmio yrjia b 
Meexe nopcceqenHH Jinnan oaepxaHHH xejia h MemKOB. Hajinnae axoro yraa » 
cjiyjKHx onHHM H 3 npH3HaKOB AJiH oxHeceHHH Ccrfrtts laxireticukUa k onnon 
ceKHHH c coBpeMennuM rnMajiaHCRHM KenpoM. flpyrnu npnanaKOM, c6jin- 
maiomHM onncuBaeMUHBnncrnMajiaHCKiiM KenpoM, HBJinexcn BOJinncxan jih- 
HHH Konxypa xejia, a oxqacxn n MemKOB. 

Boanymnue MemKH nneiox Kpynnocexaaxyw cxpyKxypy (naeiKH cexnn 
nepaBHon Bejiaannu), cnjibno Buxnnyxu nnojib ocn (bucoxu) MemKOB h o6> 
paayior panHajibno pacnojioncennuH pneynoK. 

Moexonaxontnenne: HaBnonapCRoe tlpnnpxbmtbe, r. IlaBjionBPt 
CKB. 1, cjiiOABCTue rjinnu naxcKoro (?) ftpyca; Ilpnapanbe, ropa Tac-Apan, 
xacapancKan csnxa MopcKoro aonena (cpennHi aonen). 

Paenpoexpanenne: MenoBue n , aoi^noBue oxjtomenna Vp&na, 
CeBepnoro Kaaaxcxanay IIoBOJiiKbRBHnncBero J!(otta; atopcRne aoQenoBue ox- 
nonteann Itptiapanbn. 
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r o Ji o T H n: IlaBJiOAapcKoe npHHpTtmiBe, 03 . KeMnp-Tya, aropaa cbu- 


Ta KOHTHHeHTajibHorp o^H^o^eHa (epeAHHH ojinronieH, npenapaT JV 2 198 -j^). 

06nxafl AJWHa sepaa ot 65 ^^o 75 p; ;;aHHa Tejia ot 48 flo 55 p, Bucora o*’ 
40 AO 50 p; Bucoia BosAynimix McniKOB 25 — 30 p, raapHaa hx 30 — 40 p. 

Tejio oKpyrno-aajiiincoHAa^tHoe, b oaopTaiiHH — npaBHJiBuaa oKpyHi- 
HOCTfc HJiu oBaa. 8K3HHa Teaa MenKo6yropaaTaH, o6pa3yeT iaht ua 6ojibmeii 
qacTH Teaa. IUIht nepexoAHT 603 pe3KHX rpanHA Ha noBepxiiocTi. MeniKOB, 
rpaHHABi npiiKpanaBHOH KOTopux ua chhuhou n Sokoblix uacTax TCJia naoxo 
paBHuaHMU. BproniHaa aacTB Tejia iimggt Soace TouKyio 3K3iiHy c SyropaaToii 
CKyabHTypon, OTnnaaiomeiicH ot naoxuou MoaKou CyropaaTocTH luiixa. 3 k 3H- 
iia MeuiKOB McaKoceTuaTaa. ^lacTo npH yBeaHHOHnu b 450 pa3 ceiaaTocTii 
paBnHHHMa m pacyHOK mohikob npeACTaBJiaeTca HepaBHOMepHOToacaubiMj 
CxpyKTypa MemKOB nocxeneuuo canBaexca co cxpyKxypoii mHxa, u Toacquuii 
nnn HeHCHOcexqaxMH pucyuoK MeniKOB 603 pesKou rpanHpH nopoxoAiix b 6y- 
ropqaxocxb maxa. 

y HeKOXOpHX 3K3GMnJIHpOB UIHT HGCKOHbKO OTCJiaUBHeXCH B oSjiaCXU Upil- 
KpOnJIBHHH MOniKOB U HUJICraCT Ha HUX B BHAO BaJIHKOB, HXO COBAaOT BHCHaXJIG- 

une onpeAeneHHoii rpaHHAu (xa6ji. IX, pnc. 4). BoaAyniHbio mohikh, b xom 
cjiyqao, gcjih nujibAOBOG aopeo pacnojiojKCHO b noJiHpuou npoGKAHH MOUiKaMii 
BBepx, HMOiox oKpyruHe oqepxannH. B 6okoboh npoeKAnn mbhikii BWAaioxcn 
3 a npeAeubi xejia BocbMa cjia6o. HHorAa mowho Ha6HioAaxb ©Asa aaMGXHMu 
yroji MewAy hhhhhmh oqepxaHHH xena h BOBAyniHHx MeniKOB. IIocjiGAHee ii 
nocnyHCDHO npHumioH ajim xoro, qxo6u iiaBBaxb npHBBAeiiHUu thh aopcii Ced- 
rus piniformis. 

Ilbinbua Cedrus piniformis ornnaaoTCH ox HMJibAU coBpoMGHAoro BiiAa — 
C. deodara — aHaaniejibHO MeHbmnMH pasMopaMH, Meuee pesKO BupajKcn- 
iiMu rpodHBM, MejiKo6yropqaTou cxpyKxypou niHxa n oxcyxcxBHeM hotkoii 
ceiaaTofi cTpyKxypu BosAymnax mbhikob. 

Ilpn 6erjioM npocMOxpe ntiUibiia C. piniformis TAomer 6HTb uerKo upuuHxa 
3 a nujibBy Pinus h 3 ceKAHH Banksia hjih Australcs, ho npn 6oagc xmaToub- 
HOM HayqeHHH yAaexca oSHapysRHXb oahh HaH6oneG pesKo oxAHuaiomHU ux 
npHSHau: naairtHe Bopxnero cjioh 3K3hhu, Koxopafi o6uihm noKpoBOM o6jie- 
Kaex H xeao n BOSAynmae mbbikh nHJibAeaoro sepaa. 

MecxoHaxoHCACHHc: cm. rojioxnn. 

PacnpocTpaHeHHc: aouen — oahtoaoh IIpHapaAbH; aoACii — 
CpeAHttU OAHTOAOH IlaBAOAapCKOrO npHUpTHHIbH; BOAOH — OAHTOACn lOW- 
HOH qacxH 3anaAHO-CH6npcKon uhsmchhocxh. 

Cedrtts JanscAinit sp. nov. (pollen) 

'Ta&a. IX, pHC. 5—7 
H 

IlpenapaT JV* 170 

FoAOtHA: IlaBAOAapcKoe Ilpnapxbimbe, r. ElasAOAap, ckb. 1, caio- 
AHCXHO rAHHU AOATAayKOHHxoBOH xoAHtH (BepxBBH MCA — HaAeoAen). 

OSiAftH AAHfla aepna okoao 115 p; AAAHa xena okoao 100 p, Bticoxa okoao 
79 p; Bucoxa BosAyniHUX iiemROB okoao 20 p.'nmpHHa nx okoao 60 p. Fpc- 
6GHB ]ltHpOKH&* 

Tbao Bueex sAAimconAaAbByio $opMy, b oTOpxaHHH — obka (<|Hr. 31,2). 
OwpxaAAe AUAbABBoro :%pRa b 6okobo 3 ApoetCAiiK — baabhc c iieaAaqii* 
xeAbHbtMB BunyKAocTHMH Ma Opionraon cxopoHe xoAa, o6pa30BaBBiitMH 
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OXCAOGHHeM 3 K 3 HHbI B BHA© BOSAyHIHHX MBHIKOB. 8K3HHa AByOJIOHHaH. Bneni- 
HHH CAOH TOHKHH H 60 CCXpyKXypHBIH, HH3KHHH XOACXHH H HMCeX CXOASqaXyiO 

cxpyKxypy. 9K3HHa oSAenaeT Bce tcao toacxhm caogm h toabko na 6piOHiHOH 
cxopoHe, B o6Aacxa sapoAHmoBOH 6opo3Aw, oAHOCAOHaa. mHX xpyAHO bha©- 
.xuxb, xaK itaK rpauHAa MewAy ABycAOHHHM yqacxKOM 9K3 hheiI Ha chhhhoh ua- 
cxu aopna h oahocaohhhm na 6piomHOH BHpaJKena HencHO. IIoBGpxHocxb 3 k- 
3HHH MeAKOCGxqaxaH Ha chhhhoh cxopoHO aopua h KpynHOcexqaxafl na yqacx- 
Kax MemKOBHAHHX OTCAOGHHH 3K3HHH. B 60KOBOU npOBKAHH yuaCXKH OXCAOHB- 
mGHCH 3K3Him H306pa3KaiOTCH paAHaAbito aaHIXpHXOBaHUUMH. B 6OKOBOU 
npoGKAHH 3K3HHa rpG6Ha hmg©x qexKyio nonGpequyio mxpHXOBaxocxb, koto- 
paa H HGpexoAHX b Kpynnyio paAnaAbnyio nixpnxoBaxocxb B03AyniHHX Mem- 

KOB. . 

MGCXOHaXOWA©HHB: HHAbAa OHHCaHHOrO BHAa BHOpBbl© OOHa- 
pya^GHa anxopoM b oxaojkghuhx BepxHoro Mena IlaBAOAapcKoro npHHpxBiniba. 

PacnpocxpaHBHHo: soagh — hhwhhu oanroAea CesepHoro 
lIpuapaAba, BopxiiHH moa — aopen IlaBAOAapcKoro IIpHHpxbnnbH. 

Cedrus jtarviaaceata Z a u e r 
Ta6n. IX, pac. 8—10 
IlpenapaT 186 -jji- 


06 maH AAHHa aopiia ox 55 ao 75 p; AAnaa xeaa ox 55 ao 70 p; ninpana ero 
4.';— 50 p, Bbicoxa xoAa 50—60 p; BHCOxa B 03 AyniHHX mshikob ot 10 a© 17 p, 
HiorAaAO 25 p; mnpnHa ox 25 ao 30 p, HHorAa a© 35 p; ranpuna rpe 6 Ha okoao 
2,5 p, HHorAa a© 4 p. 

OopMa xeAa, b o 6 m©M c^epoHAaAbHaa, b 6 okoboh npoeKAHH HMoex oaep- 
xaHH©, 6 AH 3 Koe K xpaneAHH, pacnoAOHiOHHofi SoAbniHM ocEOsaHHeM k chhh- 
UOH qacxH xena (^nr. 31 , 2 ). Bo 3 AymHbie MerauH otxoahx ox SpionraoH aacxH 


dKSHHa AsycAOHnaa. BepxHuii caoh o 6 A©Kaex h xeno n mohikh o 6 iahm 
lOKpoBOM. B 6 ok©boh HpoeKAAH MOHiHO Ha6AioAaxb HonepeanyK) mxpHXO- 
laxocxb Ha chhhhom yaacTK© aepea (hiht?). IIoBepxHOCTb xena MeAKoSyrop- 
laxaa, ho 6 yropqaxocxb h© BcerA© hbxko BbipameHa. FpaHHAbi lAHxa yaaBAH- 
laiOXCH HAOXO. 8 K 3 HHa Ha 6 pK)mAOH HOBepxHOCXH 3 BpHa noKpuxa 
lepaBHOMBpHO pa 36 pocaHHbiMH OyropKaMH. BosAymKH© mbhikh bmgiox 
leAKOCGxqaxyio cxpyKxypy. SapoAKoneBaH 6 opo 3 Aa aoboaeeo abtko bma©- 
JHGXCH B BHA 6 nporH 6 a Ha OpiOHIHOU cxopoHB SGpHa npH 60 KOBOH npoBKABH 
1 B BHA© 6 oAee cbbxao oKpameHEoro yqacxKa 8 K 3 Hbu — npn noAHpHOtt 
ipOGKAHH, MBHIKaMH BBBpX. 

^AymHbte MGIHKH npH 60KOBOM HOAoweHHH aepna hmbiot noAyoKpyrAHe 
cqepxaHHH. Bbicoxa mchikob o6biqHO HCHbrne nrapnEU hx. BoaAynrairo item- 

IH OXXOAHT ox XBAa HlHpOKHMH OCHOBBHHHMH. 

H. A. BoAxoBHXHHa ( 1953 , exp. 87 , Ta 6 n. XIII, pnc. 9 — 12 ) npHBOAirr 
aiHcaHHB HUAbAbi Cedrus libaniformis h 3 hbckob sepxHBro ani^a b SanaAHOM 
CaaaxcxaHe. IIo oqepxaHHro xena nbuibAa C. libaniformis B o I c h. cxoahb 
c HBKOxopbiMH pasHOBHAHOcxHMH C. parvisoccota Z a u e r, HO no expoBHan 
1 ^pMB MBHiKOB OHH 3HaHiiTeAbH0 paBAHHaioTCH. V HbiAbAbi C. lUtoniformis 
) o 1 c h. MemRH npcAoxaBAnrax coooh BHpocxbi yroAn^HHoro h paAnani^o 
icnepneHHon) caoh 3 K 3 hhu, hoaoSho xony, kak axo Ha 6 AioAaAocb y C. /on- 
efurUi. BoSAynraM© ueniKH yC. paroMaccotoHiteioT cetnaxy® cxpyKxypy it, 
tpoMB Toro, OHK ropa3Ao 6 oAeeHeTKO oxAeamoxctt ox xena. ORpacRa nbiAbAenstx 
lepeH C. Ubaniformis B 0 1 c h. snanuxeAbHO Teimee, tom y C. pureisaceaia. 

MecTOHaxoiKAeHHe: naBAonapcKoe IIpHiqmiiiae, noc. napawH 
loBKa, CRB. 2, FAHHbi c pacxHxenbRbiitR ocxaxRaMR na noArstayRoasTOBOi 
fOADtR (Bep»Oifi MBA — naABOTCH). 
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PaciipocTpaHeHHe: BepxHHH Me;i — hhhchhh, cpeAHnn 

(uinrooieH IlaBJioAapcKoro npanpiJ^bH (ruHHH c pacTHTesiMUMH ocmt- 
KaMH H am'HHTOBHe rjiHHH H3 aepxHHx cjioBB qerancKOH cbhth;. iio- 
Ao6Bafl nHJibua OTMeqaeTCH TaK«e b aJibScKHX ropnaonTax aepxHero Meaa 
B SanaAHOM KasaxcTane, BCipeqaeTCH TaKwe b necKax HHHCHero roxepnBa 
B KpBiMy, B ajibScKHX H jceHOMaHCKHx OTjioweHHffx BOCTOBHoro cKJiona y pa- 
ne H B cpoAHOM Meny SanaflHOH Cn6HpH. 

Cedrus pusilla Z a u e r 

Ta6ji. X, pnc. 1—5 

3 3h 

npcnapaTU 170 h 1 

06maH AJiHHa okojio 70 p.; bhcotb xena okojio 5U p, mapHHa ^0 p 
(HHorAa dojibme); mHpuua BOSAynmux MemKOB okojio 30 p, Bucoxa ox 20 m 
30 p; umpiiiia rpe6HH 3—4 p. 

Tojio HMoex npaanJibHyio ajuinnconAaJibHyio ^opMy, b oqepxanHii — iipa- 
Bnjibubiu OBaji (cm. xa6ji. X, pnc. 1 — 4). MemKii oxxoaht ox 6pH)iiiiiou cxo- 
pouu xejia, HHorAa HecKonbKO CABHHyxu no SoKaM, nxo, noBnAiiMOMy, npo- 
ncxoABT B peayjibxaxe Ae^opMOAHH ($nr. 31, i). 

8K3mia o6miiM noKpoBOM o6jieKaex n xeao ii BosAyrnnHe MemKH. Ha cnnii- 
HOH qacxu xejia 3K3niia ABycjionnan, a iia SpioniHOH — oAHOCJioiiiiaH. Bepx- 
Hn n cjioii 3K3nHiii HonocpeACXBeHHO nepexoAHX na KaMopu BoaAynmux 
MemKOB. 

IloBepxHOCxb lejia KpynHo6yropqaxaH, 6yropqaxocTb nepexoAnx ii Ha bo3- 
Aymubie MemKH, SKSiiHa Koxopbix nMeex oAHoapeMoeHO HencHOcexqaxyio 
cxpyKxypy. 

BcjieACTBHe xoro, qxo cxpyKxypa 3K3hhu xejia n bosajthhiiIx MemKOB paa- 
jiHHHa, rpaHHHa oxcnoennH nocjicAiinx BupaateHa aobojibho nexKo. Jlerqe Bce- 
ro oSHapywHTb axy rpaHnny npn 6okobom nonojKOiinn nuJibAeBoro aepiia. 
EcJin JKG aepHO pacnonojKOuo b iiojinpHOU npoeKiym, McmKaMH BBepx, xo 
Momiio oCiiapywnTb aapoAumeByro 6opo3Ay, Koxopan BHAe-iHCXca b bhab cbcx- 
jiofi nojiociii MCHtAy B03AymuuMH MemKaMD. KoHxy'p jcna na cnnHiion qactir 
BOJiHUCTuu n3-3a Oyrpncxofi noBepxHOcxn aKsniiu. HeKOxopHX 3K3eMnJiF- 
poB 3K3iiHa cnnHHOU qacxH HOCKOJibKO yxonmaetcH b Mccxe oxcnoeiinn bos- 
AymHux MemKOB n oOpaayex noAo^ne BajinKa Haa McmKaMii. B xaKHX cny- 
qanx Momno otMexHTb Hajinnne rpaHVAU mnxa. 

‘ OopHa BOSAymiiux McmKOB nojiymapoBiiAHaa; Bticoxa MemKOB iicMHoro 
ueHbmc tnnpiTHM iix. y SojibmnHCTBa aKseMHJinpoB MemKH He sanojinenu bos- 
AyxoM H CMHTH B npoHSBOJibHiie CKJiaAKH; 3X0 npiiaaex nbuibiic C. pusilki 
HeKOTopoe cxoAcxBO c HbLibtton Dccrydium H3 cbm. Podocarpaceae. ITbuibiB 
Cedrus pusilla oco6chho 6jin3Ka k nuJibAe Daerydium elatum Wall, no 
Mop^onornqecKHM npnsHaKaM PasjinqneM ouabitiii axnx bhaob cjiywnr 4»«- 
CTOHqaxaa CKaaAaaTocTb y BosAvnrabtx MemKOB D. elatum, y nuabiiiu hc 
C. punlla CKJiaAKH hmciot nponsBOJibaue HanpaBnemiH, a MemKii no $opve 
6 j 11I3RB R MmOKHM HWIbAU pOAB PtUUS. 

MecToaaxosRAOHKe: ITaBJioAapCKO© npHHptumbe, r.^ IlaBJic- 

CKB. 1, raiiwM c pacnrrejibBMMn ocxaiKaMH b noAntayKOHHTOBon tojih^ 
(npeABOAramreabao abtckhh npyc); CesepBoe Ilpnapajtbe, ropa Tac-Apaa, 
rpi^oAMCTOBanie rsnssi cpeAsero aoaeBa (tMapaacRaii CBHXa). 

PacBpocTpBHeHHe: no ABSHboiB. B. 3ayep, uajf.€. pusiUa b otjih- 
ane <rt C, poirisaeatta meer orpaBBaeanoe BopTORajibHoe pacnpocTpaHeHBe« 
HaxoffRB C, fmsiUu qbb OTMeqaer jmmb b najieoneHOBiix oTAOBteainix 3a* 
ntAHul Ho HaimDi HaCmoneBBaM, aiox bba HMeex ae cTOJib Manor 

Bepn^atbaoe [^ratpoM^paaeine, oa Bcrpeqi^Tca b Bc6ojibmoM Koaonbctue 

^ Iltixuia Haeryiimm eitmm ooBcaaa BpAtiiaaQH (1943) a 3ayep (1950). 
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B aoneHOBbix. najieoAeaoBHx H B nacce b sepxHeMejioBUX oxjioaieHHHX HaB- 

LnaTcKoro npH a xaioKe b ooneHe a b anameM ojiHroaeae Ce- 

BepHoro ripHapajibH. HaxoAKH nuJibUH, Mop$ojiorHHecKH 
axoHAopMoi, ao noA hhhmh HasBaHHHMii ynoMHHaioxcfl pa3HUMH aBxopaMii 
B cnfpoBO^eB^x cnenxpax 3anaAHoro n CeBepnoro Ka3axcxaHa. ox 
Bepxnero Mejia ao Boaena BKJiioqHxejibHO. 

Cedrus aff. libani Laws. 

TaGjx. X, pnc. 6^ 
ripenapax A's 170 -g- 

06maH AJiMHa sepna 80-90 (x; sHCOxa xeaa OKono 50 p,; BHCoxa BOSAyinaux 
MemKOB ox 30 ao 40 p, mnpHHa iix 45—50 p,; Bucoxa rpeSHH 3 4 1^- 
Tejio aajiHiicoHAaJibHoe. Oqepxainie b 6okobou npoeKmiH osajiBHoe. 
mee oHepxaiiue nuabueBoro sepiia necKoabuo npiiOaHJKaexcn k oqepxamno 
nMabubi Picea. SapoAHmeBan 6opo3Aa iieHCHO Bupaaieua. , 

3K3mia ABycaoMHaH, BHyxpeuHHii caoik auaniixeabHO xonbrne napyiKHor , 
Koxopuik HMeex hcho BupaHteimyio cxoaSnaxyio cxpyKxypy, 
nSeniivio mxpiivoBaxocxb rpeGHfl. noBepxiiocxb xeaa- MeaKoSyropnaxan 
no,™ iia acoM aopne. aa ucnjiBHennoM SpioniHOii 

3K3HHU p03K0 MBUfleXCH, nepexOAH B HepaBHOMCpHyiO, P y marneil^Ba- 
HHorna iiJioxo pasaHHHMyK) 6yropqaxocxb, npHSaiiwaiomyiocH k raarpeucBa 
r™ HaZoSrnacTnx xona aSanna no yTonan-aoxcn, y 
naapoB oiia Aame necKoabKO yxoamaexcn ii aaxeM oxcaanoaoxca b bhao bob 

''"'“Cop^MeTKO. Kpynnue. ananna „x - c 

Ha 60KODWX qacxHX MemKOB noBepxuocxb 3K3 hhbi vqTcTKav 

CKvabuxvpY, BcaeACXBHG ncro rpamma oxcaoeuna MemKOB b axiix yqawKax 
SMOrnTHa 6pK.m..on noBopxnoo™ Syropnatan CKyn^pa 
iicneaaoT, ocTna aasiia 6onco ne™o n noaxony v 

xeaoM Bimiia nciiee. Gexiia ua Memnax npyrnian, ho hc xanan ^ • 

imabUM Pirns. flMefiKU cexim HenpaBiiabHoii ^opMU ii pasMepH iix n p 
MepHH. IIoiiaAaioxcH 3K30MnanpH c nenciio BupawcHiioii ccxkoii. 

‘^S“o6m4 oennny nuna^Carfraa atf. 
n,e ubiiic jKHBymero C. libani L a w s. (xa6a. VI , p . > )> 

M o^cTo^l‘a®fi it o: naBnoaapcKoc npnnpxaniw ^DOc . HapMO- 

lionna, okb. 2, cjiioancxBie rniiuH c pacxnxMWttrau ocxainaMB (Bepxiimi 

“■’’pl. ITfTfr p a n 0 H u o: CeBopnuii Kaaaxcxan. aepxnnB K«i - onn- 

Laws. (xafa-VII. P“- ^ 

HB,CHi.io pacnpocxpaneniie. Pacxox B MaJion Aann n TfeB^.^B^nxcH n 
npencxaBOTOJinM BHCOKoropiiou(tJiopbi n 

HM VDOBHCM MopH, TAB o6pa3yex acca BMecxe c Abies cdica n Juniperusjoeu 
dissSi. CoBpeMeiiHHHaHBaHCKHii kbap — Han6oaee x^AoycroHHHBMH 
Bcex coxpanHBfflHxca cefinac npcACTaBHreaen poAa Georus.* 

Cedrus longtsueeata sp. nov. (pollen) 

(ex. gr. C.M&awl/wmi* Bole h.) 

Ta6n. X, pne. 7^ 
npenapoT As 170 -g* 

roaoiHn: naBaoAapcKoe npnHpTiimbe, hoc. napaMOHOBKB, ckb. 1, 
canoABCtMe raiiHM n raBKU c pacTnxeabHHMH oexaTKaMH as Aai«Roro apyca 
(ireoi — najieonee). 
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OdiiiaH AJiHna sepaa ot 70 flo 90 p,; saHaa xeaa 40 — 50 p; mapana 30 — 40 p; 
Bucoxa 50 — 52 p; Bucoxa Boaflynmax aeaiKOB 35 — 40 p, mapana 35 — 40 p; 
Bucoxa rpeSafl 5 — 7 p. 

Teao oapyraoe. Onepxaaae xeaa b 6oKOBoa apoeaitaa npaoaaafaercfl k 
oapyrao-xpeyroaBBOMy, c mapOKBM ocaoBaaaeM, oSpameaaHM k cnaaaoa 
aacxa. CxeMaxaaecKa o6aiae oHepxaaaa sepaa aaodpaaseaBi aa $ar. 30, 6. 

dKaaaa o6aekaei see aepao, ox'caaaBaflCB b sa^e Boa^ynmax MeaiKOB, 
ae aMeionjax aexaax Bayxpeaaax ^paHB^. Saaaaa HBycaoaaaa: aajKuaa cjioii 
^oaee xoaitaa; sepxaaa, oSpaayiomaa Kaaepa Boa^yainax MeiaaoB, 
^oaee xoa^xaa. 

PtnaTuy nTHM fi McniKa BaxoflAXCH HO 6oKaM ' Gaa a CHBBHO oixflayxa b Goaa 
a Baaa. B 6 okobom ceaeaaa aeaiKa bmgiox xpeyroaBaae oqepxaaaa. Chbbho 
yxoanteaeaH aKaaaa aa cnaaaoa aacxa aepaa oSpaayex n;ax. Korfla aepao pac- 
noaoateHO b Sokobob npoeKpaa, xo hcho bbabh rpeSeaB, aMeromaa xopouio 
BapaHteaayio noaepexayio acHepaeaHoexB. Koaxyp rpeSaa KpynaonoauacxHH. 
Ha xeae aepaa cayaBaxypa aoBepxaocxa aKaaaa CKaaffiaxo-6yropaaxaa, b mg- 
•cxe oxcaoeaaa soaflymaux Kaaep SyropaaxocxB acaeaaex. dKaaaa Kaiiep Mem- 
KOB Bweex cxpyaaaxo-cexqaxyio cxpyKxypy, aaeaKa cexKa chjibho BUxaayxBi 
no Anaanoa oca Kanep — aeniKOB. 

HuaBAa, noAo6Bafl Cedrus longisaccata, onacaaa H. A. BoaxoBaxaaou 
<1953, exp. 87, xa6a. XIII, pac. 9—12) aa oxBOwenaa cepHX kococjiobcxhx 
iiecKOB B raaaBCXOB xoaa^e Bepxaero anaSa (mob) hoa HaaBanaeM C. libani- 
Jormis. BeaycnoBao, o6a axa bbab oxnocaxcH k oahob ceKAaa a npanaABeTKax 
K pacxeHBHM 6aBaKnx bbaob (BoaMOwao, paanoBBAaoctHM OAHoro BBAa?), ao 
SoBBniHHCXBO 3K3eMnjiHpoB nBiBBAeBBix aepea Cedrus longisaccata apyn- 
aee. Kpoae xoro, KaaepH BoaAymHBix MemKOB C. longisaccata aaaaaxejiB- 
HO caaBHee oxxaayxBi no BHCoxe a oxjiaaaioxca xapaKxepaBiM xpeyroJiBaHM 
onepxaaaeM. B oexanBaoM ntuiBAeBBie aepaa C. longisaccata sp. nov. a C. 
lihaniformis B o 1 c h. 6aBaKa. 

MeciOHaxomAeaae: cm. ronoxan. 

Paenpoexpaaeaae: KpuM, CesepaMH a 3anaAHHu Kaaaxcxaa, 
ox Bepxaero Mena ao aoAena; HpaapanBe — aoAea. 

PoA Finns L.— Cocaa 

B cnopoBO-nHJiBAesHX cneKxpax naaeoreaa Kaaaxcxaaa a HpaapaaBa 
ppA Pinus npcAcxaBJiea 6onBniBM aacjiOM bbaob. 3th bhabi oxnaqaioxcH oAaa 
ox Apyroro pHAOM cneAH^aaecKax Mop^oaoraaecKax apnaaaKOB, noaeojiaK)- 
ajax B 6onBniHHCTBe cjiyaaeB coaocxaBaaxB ax c coBpeMeHHHMH SHAaMH. Ko- 
Heaao, Aa^oKO ae ace BcxpeaeaHMe ^opMU yAaeanocB npaBccxa a ecxecTBea- 
aoH cacTOMe, ao 65aBraaa aacxB acKonaeuux $opM Bce we aacrojiBRO 6 ah 3- 
Ka K coBpeMeaaBiM saAaM, axo aejiBaa ae npaaaaTB ax poAcxBeaaux esaaea. 
OaesBAHO, axo MHorae aa o6Hapy»ceHHUx $opM npHaaAnewaaa k pacxeaaHM, 
KOTOptie 6una HenocpeACTBeaaBiMH npeAaaHa nBtae wasymax bhaob. Ha- 
pHAy c HHMH BcxpeaaioTca a xaKae^pMBi, aoxopue ae aaxoAHT ce6e aaaaoroB 
cpeAK* coBpeMeaaoH ^aopu. K aocaeAaaM npaaaAAewaT, aaapaaep, ntuiBAa, 
OTHOCHMaa aaAaBBa k noApoAy Hapl^loh; y axoa aBuiBAu BoaAjnaHHe Mennca 
apBRpeaaeHU tc xeay mapoRaua ocaoBaaBaMa, oaepxaHae xeaa (b noaapaoa 
npoeRAaa) npeACTaBAeao aoata npaBaaBauic OBaaoa, yraa neatAy aHaaea 
oaepraBaa xeaa a MenmoB aex. 

^AoaB$ (Rudolph, 1935) aaaBaa mniBuy xbohbux 6e3 acao oxAeaaio* 
ntaxca BosAynuawc MemaoB — Pinus Haplosylon typ., noA^paaBaa btbm 
cxoA<^o ee c nuaBitOH coBpeueaHBtx cocea, npaaaAaewaiuHX r noApoAy 
KeacTBaieABBo, aanpaitep, Pinm pumila, oTaocamaaca r boa- 
pajtyHuploxyhn^ BMeeT B»nt>ii(y c BoaAyatamta MemRaim, aepeatto oxAeataio^ 
auniaca or teaa a apaRpeaaeaamni mapoRaua ocaoBaaaaiiR, a y Pinus 


silvestris, oxHoeanteroca k noApoAy Diploxylon, BoaAymHBie MemKH peaKO 
oxACJiaioxcfl ox xejia a npintpenaenBi k neny cywennHMH ocHOBanaaMH. 

Hpa cpaBHHxenBHO neBHCOKOM ypoBne Hayaeanoexa nim&nBi coapeMen- 
HBix pacxeHHH K 1935 r., Kaacca^HKauaH acKonaeMoa nnuiBABi cocen no npa- 
aaaKy enocoSa opaKpenneHaa BosAyniHBix MemKOB Sana npaeMJieMoa^ B na- 
CTOHwee we npeMH, KorAa aaynenHOCXB nunBUM coBpeMennBix pacxenaa caaB- 
HO npoABanyjiacB, BBiacnaaocB, axo nHJiBaa paananaBix bhaob cocen, npanaA- 
newatAHX k xoa ana anoa ceKAaa, HMeex paA Apyrax onpeAeaaiowHX ax 
cncTeMarnaecKyio npanaAJiewnocrB npaauaKOB, a cnocoS npaKpenaenaa Mem- 
KOB K xeay AaneKO ne ochobhoh cpeAn nax. BBiaenaaocB, nanpuMep, axo nnaB- 
aa Miiorax bhaob Pinus, npanaAJiewamHX k noApoAy Diploxylon, HMeex aem- 
Kii c niapoKHM ocHOBanaeM, a y nuaBnu neuoxopHX bhaob Pinus aa noApoAo 
Haploxylon BoaAyinnHe MemKH npaKpenaenii k xejiy cywennBiMH ocHOBaana- 
MH. Buhchhjiocb xBKwe, HTO cpeAH nHUBAH coBpeMeuHBix BHAOB cocen anano- 
ra HCKonaeMUM iiBiaBAeBUM aepiiaM, oSoanaaaBmHMca KaK Pinus Haplo- 
xylon — typ., uer, no, bo3mowho, axo axa nanBaa npaHaAJiewux OAnony na 
npcAKOB coBpeMeiiHUx KOApoBux cocen. 

Bce BHABI HunBUH poAa Pinus, BCxpeneuHBie naMH b KaunoaoHCKUX oxno- 
WCHHHX Kaaaxcxana, mowho paaACJiaxB ira abg rpynnH (^ar. 32): 

1) nBiJiBua c neacHO BMpaweantiMH rpaHHuaMH MewAy xenoMHMemKaMa, 
c oBajiBHBiM onepTanaeM, c naoxao npBUieraioiAHMH Kxejiy BoaAyniHBiMH Mem- 
KaMH (aeConBraoe hhcjio bhaob); 

2) nuHBaa c hcho BupawennBiMH KoaxypaMa rpaana npaKpenneaHH Boa- 
AymHUx MemKOB it xejiy (SoHBraHHCxBO bhaob). 

HepBaH rpynna b HayneiiHwx oxjioweHaax npeACxaBJiena xojibko 6jih3Khmu 
no cxpoeHHio xpeMH paaaoBHAHOCXflMH, oxaecenaHMa aaMH k OAHOMy BHAy 
Pinus protocembra sp. nov. (pollen) (^ar. 32, 1, 2). 

Bxopaa rpynna npeACxaBjieaa aochxbk) Mop^onoranecKH paanannuMH 
4)opMaMH, npaaaAJiewauiHMH, no aaaaorHH c conpeMenauMH BHAaMa, k AoyM 
noApoABM — Haploxylon a Diploxylon (^ar. 32, 3 — 21). HeKoxopiae 
bhah niuiBaBi axoik rpynna no pHAy Mop^onoranecKax npaanaKOB onpeAC- 
nanacB no ecTCCTBennoa cacxeMe. 

TaKHM o6pa80M, no ananorna c coBpeMeHHHMH BHAaMa BHAenena ntuiBaa 
cocen, npanaAJiewamax k ceKunaM Cembrae S p a c h., Strobus Shaw., 
Pseudostrobus E n d 1 ., Sula M a y r., Banksia May r., Taeda S P « c h., 
Australes Loud., Eupitys S p a c h. n Paracembrae K o e h n e (?). 3 xh 
ceKAHH BKHiouarox npeACxaBHxeJiea bhaob, anaaoroB Koxopax b paAO caynaeB 
VAanocb nauxH cpeAa acKonaeMon miaBUU. 

3a cpaBHHTeaBBOiiH Maxepaan 6paaHCb xaKae paanoBHAnoexa nBuiBuu co- 
BpeMennoro BHAa, KOXopBie UMejia necxanAapTHBie npaanaKH, xaK KaRjiMenao 
xaKae paanoBHAaoexa BcerAa HMerox 6oaBiaHe cxoACXBa c acKonaeMoa miuB- 
aoH. IIo-BHAHMOMy, B ooaBmHHCTBe cjiynaeB paaaannHe oxKnoneHHH ox exan- 
Aapxa B o6weM expoeana muiBueBoro aepaa caywax npoHBaenaeM *axa- 

HcRoxopue BHABI HCKonaeMOH hbuibabi ocxaaacB aenpaBnaanaBiMa k eexe- 
cxBeanon cacxeMe, xaK kbk hm ne 6 buih naaAeaBi anaaora cpeAR coBpeMen- 
hbix npCAOxaBaxeaea. BoaMOwao, b AaubnearaeM, KorAa ananae mciBUH co- 
BpeiieHHBix cocen GyAOX pacraapeno, a axa bham CMoryx 6 hxb npHBaaam k 
ecxecTBeaHOH cacxeMe; b bxom coiyuae ax BHAOBHe aaaBaaan aojdkhh obixb 


noA?OA BJftoxrtoH kobhxb 
CeKUita Cembrae Spach. 

aepaa, oxTOcenmie r ceKAaa Gcuiihrae, xapaRtepaayamm 
caeAyiMAaua ocaosHBtMa Mop^^onoraaecKaiia npasaaRBaa (if^ar. 32, i— 
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<I)nr. 32. CxcuarmecKoe B3o6pa«eHHe ochobhhx THnoB^nunbacBUX ae^a 
poAB Pinus, BUJvejieHHux h3 naaeoTeaoBux oraomeaBB IlaBaonapcRoro 
npBBpTumbH H CeBepaoro Itpaapaaba. 

I, s— ceBona Cembrae; 3, 4—Pinua homUntit; t, t—P, sibirko; 7, 3—P. m«cro*i6lrico 
Bp. DOT. (polka); 9, ip, Slrobus; ia— ceBqni Banksia; /<— ccbobr Taeda; iS, 

7C— cempmSala; /r— Pitiiu minitltia sp. nov. (pollen); M, l»— ceattnB PseadoalrobBS; 
26— cettomt Australes; 27— ocaiittn Enpltys; (7, t, «, t, IP. it, 77, 77, so naau a bo* 
jinpBol npoeROBB, ociajiuoie — b GoroboA). 





1) Tejio 3:iJiHncoHflaji&HO^$opMH, OHepTaHce b Gokoboh npoeKiiHH OKpyr- 
jioe, oBanBHoe hjih 6jiH3Koe k Tpa^e^HeBH;^HOMy; 

2) aKSHHa Tejia ;tBycjiOHHafl, o6a cjioh o6u>iho OAHHaKOBOH TOJimHHBi; o6- 
pasycT BCEO BupajKeHHHH mHT c AocTaTOEHO ’?eTi{OH rpaHHAeii; 

3) HHHce mHxa, na dpioniHOH nacTH xe^a, o6hbho hcho BupaHcena cxpyn- 
lypa; 

4) MeniKH npHKpenjieHHKxejij'^ mnpoKnMH ocnoBaHHflMH n chabho CMemeHti 
K 60 KOBHM cxopoHaM xejia; 

5) rpoGeni. na cnnHHoii Bacxn xcjia BOJiBHCXHii, y SoJitinHHCXBa DiooMnaa- 
poB HecKOJiBKO yxoJI^^aexcH HaA rpammeri npaKpenAenna MemKOB, oCpasya 
xaK EasHBaeMue «njieHHKH»; 

6 ) cexKa na MeniKax KpynHafl h aexKaH. 

Pinus cembraeformis sp. nov. (pollen) 

Ta6n. X, pnc. 8—13 
Ilpenapax 191 

r o A 0 T H n: IlaBAOAapcKoe IIpQapTBiinbe, aepxHHe ropnsouxu aeran- 
CKOii CBHXU (HAHtHnH OAHrOAGH). 

06maa AJinna aepna okoao 75, HHorAa ao 85 p; aambb xeAa 01 45 ao 50 p, 
ranpHna 45—50 p, BHCoxa 44—48 p; ranpHna BosAymnux MemKOB 30—35 p, 
Bucoxa HX OX 35 ao 40 p; Bwcoxa rpeOna 1,4 — 3 p. 

Tgao aAAHBCOHAaAbHoe, oKpyrAoe, hgckoabko ynAOiAGHHoe. OaepxaHHC 
B OoKOBoii HAH HOAHpHOH npoGKAHHX oKpyrAo-OBaAbiioe HAH xpanepnc- 
BHAHO-OBaAbHoe. BosAyniHue MemKH — no cpaBueiiHio c xgaom aoboab- 
Ho KpynHHG, HHorna HecnoAbKO ynAoinenHue. MemKH npaKpenAeiibi k xeay 
mnpOKHMU OCHOBaHHHMH U CBAbHO CMGineHbl K 60 KOBUM cxopoHaM XCAa. 3 k- 
snna xena Ha chhhhoh h GoAbmea nacxnCoKOBiiix noBcpxHOCxeii ADycAoiiuan, mxo 
o 6 ycAOBAnBaex HHAHane mnxa. Konxypu u^nxa hc BcerAa hcho BupamcHU, na 
HCKOxopux aKSGMnnHpax Kpaii mnxa aaMexeii b bhao boahhcxoh Anunii. Ha 
dpiomnou naern xeAa aKsniia OAHOCAOHnaa. Ilpn 6 okobom noAomeHiiii aepna 
xopomo bhaoh HemnpoKnn ABycAOUHbiii nonepenHomxpnxoBaxuH rpeOcnb paB^ 
HOMepHoii mHpHHbi no Been AAHne xena. V HCKOxopbix aepcH rpe 6 cnb chalho 
yxoAuiaexcH b o 6 AacTn npnKpcnAennn BosAymnux MemKOB. IIoBcpxHocxb 
cnHitHOU H 60 KOBUX nacxeu aepaa (noaepxnocxb innxa) hmccx MCAKoGyropna- 
xyio cKynbnxypy. Konxyp rpeGan MeAKo^ecxoHnaxwn hah poBHbin. 

CexKa MemKOB nexKan, y GoAbrnnaoxBa anaeMnAnpoB xopomo aaMexnan. 
B ochobhom cexnaxocxb KpynEan, ho Mejibne cexKH y nuAbniii coBpeMeHUbix 
BBAOB ceKAHH (Dembxae. PaaMepu nneeK cexKH yMenbrnaioxcn b HanpaBneunH 
K OCEOBaHHBO MemKOB. 

no o6ie(hm MO{M|iOAorH'iecKHM npnaHaKaM nuAbna Pinus cembraeformis 
BecbMa 6AH3Ka k miAbne coBpeMCHuoro bhab P. cembra L. OxAnnacxen ncKO- 
naeMUH bha ox coBpcMeHiioro uccKOAbKo Mcnbmcn BCAnnEnon h McnbmHM 
paaMepoM nneeK BoanymEUx MemKOB (rpnnyK c coaBxopaMH, in litt., 
xa6A. Ill, $Hr. 20 — 22). 

Ox jrajvbim Pinus cembra L., onneaHHon dpAXMaHOM (1943), HCKonacMan 
miAbna xaKme oxjmnaexcn BeAHBHROH. dpAXMan abh nuAbnu P. cembra yna- 
auBaex o6inyio BeAnnnay aepna ox 84 ao 103 p, nxo ananaxeAbHO npcBumaex 
pasMepu KaK Pinus cembraeformis, xaK h Pinus cembra L. (recent). 

no-BHAHMOMy, oxtuioBeHHH pasMcpoB nuAbAU oxAenbBux paanoBHABoexei 
P. cembra BeADioi, a noxoMy BenanRHa aepsa He Momex Gbixb npnBHxa aa 
ocHOBBOH Mop^^orBnecKBH npnsHaK npot onpeAOAeHBE. 

Memny npoHBOt, dpAXMan oxMenaex, nxo cnAbHue ROAeOaHnn b pasMcpax 
y mutbnu P, cembra saMeneHU enie (PiopepoM (Furere, 1927), XopManoM (Her- 
mann. 1929) n KauHOM (Cain, 1940). IIocjieARBn, no AaHHbiM OpATMana. 
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oxMenaex, nxo paanepH niinbnH pasAHanBix bhaob cocen onenb chabho sapbH- 
pyioi, ocoGghho axo peaKo BupameHO y ncKonaeMOH niiAbAH. 

MecxoHaxoHtAOHHft: cm. roAoxHn, 

P aenpoexpaneHHe; rymihs,aL Pinus cembraeformis mnpoKO pac- 
npoexpaHena b xpexHHHHx h nexBepxnHHHX oxAomeHnnx EaponeucKOH b 
A anaxcKOH aacxGH GCCP. B KaaaxcxaHe n IIpnapaAbe b ochobhom npHyponeHa 
K OAHroneHOBHM OXAOJKGHHHM, AOCXHraff MBKCHMyMa B HHHCHHX H CpGAHHX 
ropnaoHxax. B MHoneHC nuAbna, GAnanaH no Mop^oAornnecKHM npnaHaKaM, 
ynoMHHaexcH khk Pinus aff. cembrae. 

B Haexoamee npeMa P. cembra L. paenpoexpaHena b ropax CpeAHeH Eb- 
poHM, B Anbnax — ox IIpHMopcKHX AAbn ao Hhjkhgh ABCxpnn — n b Kap- 
naxax. OGpaayex neca na CKAOHax rop. BecbMa MopoaoycxouniiBoe 11 xene- 
AioGnBoe AepeBo. 

Pinus aff. koraiensia S i e b. et Z u c c. 

Ta6.i. XI, ^HC. 1 — 5 

npenapaxu 161 -g- , 162 -g- , 163 -g- 

OGman aahhr aepna ox 87 ao 100 p (aa peAKHM ncKAioneHneai — 110 p); 
AAHHa xena 55 — 70 p; Bucoxa 37 — 40 p; mapniia BoaAymuBix McmKOB ox 40 
AO 50 p, BMCoia OKOAO 40 p; Bucoxa rpeCnn okoao 3 p, y ucKoxopbix aKaoMii- 
AHpOB AO 4 p. 

Teno aAAHncoHAanbHoe, necKOAbKO ynAomennoe. Oqepxanne b GoKOBoii 
npoeKAHH xpanenneBHAHO-OBaAbHoe (^nr. 32, 3, 4). McmKii npuKpcnAonbi 
mnpoKHMn ocHOsanHAMH no Gokobum cxoponaM xena. dKSHna xena ABycnoii- 
Han, oGpaayex mnx, Koxopbiik aaKpuBaex doAbmyio nacxb xena. Jlnmb iia 11c- 
MHornx aKaeMHAnpax niHT Gonee KopoxKnii, oexaBAHromnii cboGoahou bcio 
G promnyio nacxb xeAa (laGn. XI, pnc. 2). ,I(BycAouHocxb ananHU ne BcerAa 
nexKO Bupancena. CKynbnxypa noBepxHOcin ntnxa Gyrpiicxafl, a noaxony koh- 
xyp rpeGna MenKOBOAHHcxHii. ToAmnna rpeGna OAnnaKOBa no Bceii AAHne 
aa HCKAioneHHeMHeGoAbmHxyqacxKOB B Meexe npnKpcnAennn BosAymiibix Mera- 
KOB, TAG aKansa cnnHHOu nacxn yxonniaexcn, oGpaayn ncGoAbmne «nAeAnKn» 
rpeGHHuaAMeraKaMH. Ha neKoxopux aKaeMnnnpax axn yxonmeHnn oGpaayiox 
neGoAbmne cKAaAKn, paAnaAbHO paexoAnmneen k KpacsbiM aonaM BcanymiiBix 
MemKOB (b Meexe nx npnKpenneHnH k xeny). 

Boanyranbie McmKn necKOAbKO ynAomenia n b Gokobou npocKunn nMciox 
oBaAbHbie onepxannn. MemKH npaKpenneEK k xeny necKOAbKO cynccHBUMn 
HAH mnpoKHMH ocHOBaHHH&m H cHAbHO paaABHHyxEi no GoKaM xena. CexKa 
MemKOB EMcex nncnKH HepasHOMepHon BeAnnnnbi. Ha ncKoxopbix aepnax 
yAaexen oGnapymnxb ABOunyio cexKy: sepxHioto — KpynHyio n bhhchioio — 
MGAKyio. BoAbmne paanepbi nuAbAeBoro aepna b acaom n BosAymebix Mcm- 
KOB oxAHnaiox HUAbny Pinus aff. koraiensis ox P. cembraeformis. V hckoxo- 
pHX aKaeMnnnpoB MemKH necKOAbKO cmhxh n cABHHyxBi k GpiomHOH exopone, 
ho name Bcero axo oGincHnexcn Ae^opMaAiien aepna npii npHroxoBAcnnn 
npenapaxa. 

Ho Mop^oAoranecKHM npHSHaKaM nbwibAa P. aff. koraiensis exoAHa c co- 
BpeMeHBbtM BHAOM KopencKoro KeApa, nuAbiia Koxoporo onHcana B. H. FpH- 
nyK (in litt.) n X. Mohoc3oh-(^oahhoh (1949), OHa necROAbKO oxah- 
naexcH ynAonieHBOH ^opMOH mcbikob. M. X. MoHOC30H*CMOAHBa xapaK- 
xepnayex BOSAymnue MemKH P. korai&isis kbk npaBHAbno c^pOHAaAbuue, 
1X0 oGycAOBAHBaexcH, no ee saKAioieHBK), xcm, 1 x 0 ohh npHKpenAHioTCH 
K xeny cymeHHUMH ocHOBaHRHMB. 

B. n. rpHiyK c coaBxopaMH, MemAy npoiHii, OTMeixaex, nxo y BeROXopbix 
paaHOBHAHOCxeH nuAbnbt P. koraiensis MemKH AOBCXBHxeAbHO npnKpenAHioxcH 
He pacnmpeHBbtMH, a cymeBHbotH ocHosaBHRMH, no axo HBAHcion cBoero 
pOAa OXBAOHCHHeM HAH HCKAtOIGHHeM. HeCKOAbRO OXAHHBa HCROnaCMaH 
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^^^Si.’=^^T.^r.zz==si^ 

CttSnpH H naBJiOAapcKoro IIpHHpTHmbH. r»nndshurica R u p r.) 

B HacTOHniee Bpewfl P- koraiensis L. (hjih P. manasnurica n p / 

CCCP», 1949) nBjiaexcH oahhm ua xapaKxepHux npeACTaBiixeAea nan > >P 

CKoa 6oTaHHKO-reorpa$HqecKOH „„xnc oikputhg 

PacieT B accoAHamiH c Picea jezoensis. HpoAn y » 

MGcra, ceAHTCH no cKAonaM rop n na noBHmeiiiiHx Mccrax. 

pinus microsibirica sp. nov. (pollen) 

TaCji. XI, piic. 6, ^ 
nponaparu Ki 162 , 163 , 164 

r o A o T H n: naBAOAapcKOO npnnpTumbe, SAna r. naoAOAapa, qeran- 

CKHO rAHHbi (npenapar Ks 164 -j^)- 

06man AJiHHa aepna 50-60 p; AAnna xeAa 35-45 p; Bwcoxa BosAyniHUX 
mouikob okoao 30 p, mapniia okoao 30 p; Bucoxa rpc6iiH okoao 3 I*" 

Cxpoen^^^^^ aaKAionaexcn 

B bcaothho, xa/nau P. microsibirica ananHxeAbHO MOAbne, n ® 

Koxopjn y n^bAH Pinus microsibirica boahucxhu, axo ooo^mio xop^o 
3aMe?HO,ecAH3epuopacnoAO>Keuo b cxporo noAapiion npocKAnn- Tnn aepe , 

roAoenblx P. r^icrosibirica, cxeMaTnnecKn n3o6pawe« na ^.nr. 32. 7, 
MprTnHaxoJKAGunc: CM. roAOxnn. 

PacnpocxpancHHo: ITanAOAapCKoe npiiiipxurabe n CoBcpiioe 
llpuapaAbe, oAnroAcn, npenMymecxBeuno cpeAnnii. 

Pinus sihirteiformis sp. nov. (pollen) 

Ta6.x. XI, pnc. 8—10 ^ 

IlpcnapaTU JMs 255 , 269 

r o A o T H n: naBAOAapcKoc npHnpxumbe, 03. KeMnp-Tya, Bxopan can* 
xa KOHTHHenxaAbHHX otaojkghhh, cpeAnnii oAnroAeu. -cjia 

06maa AAona aepna ox 89 ao 100 p; BUcotaxcAa okoao ^ 

65—70 p, mnpBna 35-45 p; BUCoxa BosAyranax MeniKOB 3o— 40p, nrapnua 

» 6 okobo» 

nenTOBHAHO-OBanbHoe hah osaAbHoe (cm. 6An3Koe cxeMaxnnecKoe 

na^Anr. 32, 5, 6). Menmn npimpenAeHH k xeAy mapoKnMH _ 

rnLoAbKi paaiBBHym no 6oKaM. rpaB«iil«npttKp^«“« 

ACAHiDXca nexKo. 3K3nHa xcab nBycAonnaa, caoh oKanna ^ 

mHHH. mnx eoAbmefinacxbio nMeex ncnyio rpannny b bb^c boahhctoh nran^ 
Bpronman noBepknoctb xena HMeet acao BMpamennyio 
clyabnrypy. noBepxaocti. mnxa iieAKo6yrpncxaa. Koatyp 
M&^Bc^Scxbti. fpeeeab nMeex nonepennyio ncnepaennocxb na o6onx 


CAOflx 3K3Hnbi. y rpeSnfl oAnnaKOBaa xonmnna no Bcen AAnne, AHUib y ne- 
KOxopHX 9K3eMnAflpoB TpeSeHb iiecKOAbKO pacnmpnexca na Konnax (y necxa 
npHKpenneHHH BosAyniHHx MeniKOB), oSpaayn He6oAbmne yxoAmennH. Cex- 
naxocxb na BOSAymnHX Memnax Kpynnaa u qexKan. CxenKn aneeK cexKH o6pa- • 

sosanbi TOACXHMH mnypoBHAHmiH BupocxaMn. PasMepH aneeK oAHnaKOBBi 
no Been noBepxnocxn MeniKOB. 

Ho BHcniHeMy o6AHKy n no ochobhum cooxHomennaM pasMepoB aaeMeaxoB 
aepna nuAbna P. sibiriciformis noaxn xoatAecTBenna cospeMenHon nHAbne 
P. sibirica (R u p r). May r., Hoxopyio neoAHOKpaxno onncbiBaAnB. B.3a- 
yep (1950), M. X. MonocaoH-CMOAnna (1949) n B. 11. PpHayK c coasxo- 
paMH (in litt.). 

Ox BHAa, onneannoro B. B. 3ayep, ncKonaeMbin bha P. aff. sibirica ox- 
AUMaexca AHmb OoAbmen BeAnanHon, axo, no-BBAHMOMy, oSiacnaexca npn- 
MenenneM paaAiianHX mgxoaob oOpaCoxKii. IIuAbna, onneannaH naMH, 

B. n. FpiiayKOM n M. X. MonocaoH-CMOAnnou, oSpaSaxuBaAacb anexiiAH- 
pyiomeii cMecbio, a y B. B. 3ayop onneana nHAbna, oGpaOoxannaa nieAoabio. 

MeexonaxontAonne: cm. roAoxnn. 

Paenpoexpanenne: Cenepnoe IIpnapaAbe, cpeAnnii aonen (nn- 
3 bi xacapaiiCKOH cbhxbi); IlaBAOflapcKoe npnnpxbiinbe, nnamnu n cpcAHun 
oAitroneii; eAnnnano — KOHxnneiixaAbiibie oxACHtenna nepxnero OAnronona 
SanaAHOu CnGnpM, Typraa n IlaBAOAapcKoro npnnpxbunbH. 

B ocnoBHOM BHA npHypoaen k KouxHnenxaAbnuM oxAoacenHaM — necaann- 
cxbiM, rpaBHHHO-necaanHM n rpySooSAOMoanuM. B MopcKHX oxAowennax 
naxoAKH eAHnnaiiH. 

Pinus sibirica paenpoexpanena b ceBepo-Boexoanon aacxii GCCP (ao Ehh- 
cea n ao 68°30' c. in.), b CcBepnon MonroAnn, b Caanax, na Anxae n Vpaae. 

Pinus sibirica — mnnanoe paBiinniioe pacxenne. P. sibirica aBAaexca 
B naexoamee BpeMa oahhm H3 xex AByx bhaob cocen, Koxopue npnnnMaiox yaa- 
cTiie B pacxnxeAbiioM noKpoee Kasaxexaua. KeApoBaa cocna («coMupcHH» 
iio-KaaaxcKn) b nacxoainee spcMa b Kaaaxcxane paenpoexpanena orpann- 
acHHO II oSnapyHieHa xoabko na Boexone, y sepxnen rpannnbi Acenoro noaca 
na AAxae n b Caype, y 03. MapKanyAb (IlaBAOB, 1947). 

PaanoBHAHOcxbK) Pinus sibiriciformis sp. nov. (pollen) SoAce Apeenero 
nponexoAtAenna aBAaexca, no-BHAHMOMy, nuAbna, oSnapywennaa b Flpn- 
apaAbe, n cAoax sonenoBbix rAna ropu Tac-Apan. 

Pinus ex gr.' P, sibirica (R u p r.) M a y r. 

Ta6B. XI, pnc. 11, 12 
3h 

nponapax J'fi 2 

OOinaa AAnna sepna okoao 75 p; BUcoxa xeAa okoao 45 p, ninpana okoao 
35 p; BUcoxa BOSAyniHMx MemKOB okoao 40 p, mnpnna 30—35 p; nrapnaa rpe6- 
na OKOAO 3,5 p. 

TeAO yrAOBaxo-3AAHncoHAaAbHoe. Oaepianne b 6okoboh npoeKnnn xpa- 
nennesHAHO-OBaAbHoe, b noAapnon — oBaAbnoe. SapoAumeBaa OoposAa 
acHO Bbipaatena. IIoBepxHOCxb ntnxa MeAKoOyropaaxaa. rpannna ninxa acno 
BupaHtena b bhac xoHKoro BBABKa no KpaaM ero. B6nbmaH nacxb xena raaA- 
.Kan H Anmena oxpyKxypH. Memnn npnKpennenu k xeay nrapoicHMH ocno- 
nannnMn n cnabno pasABnnyxM no 6oRaM. CexKa na MemKax Kpynnoanen- 
exan, nepaenoMepnan. Fpe^nb ABycAonnun, nnntHHn caoh necROAbKO xoa- 
me Bcpxncro. OxAnaaexen ox muibnEi P, sibiriciformis 6oAee xoacxmm nnyx- 
pennnM CAoeM 3K3 Hhh b o6nacxH ntnxa, BtaxnnyxMMH no Bucoxe BosAymnuMH 
MemKaMB n MenbnniM pasMepou muibneBoro aepna b neAOM. 


‘ ex gr. (ex gr^) — ma rpyrnw. 

10 Tpy**i ran, »Mn. 6 145 
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MecTonaxojKffeHHe: CeBepnoe npHapajite, ropa Tac-Apaii, 
TacapancKHe rjiHHU cpeAnero ^o^eHa. ^HJIb^a BCTpe'rena b o6meM KOMiuieKce 
TponHHecKoii $nopH c Cedrus, Araucariaceae h ^ m a v r 

no-BHBHMOMV.KTOH >Ke rpynne Pinus ex gr. sibirica (Hup r.) M a ) r. 
cjieAveT oTiiecTH ^H^b^eBHe aepna, o6HapyweHHHe b ^o^eHOBHx oTnoweHHBX 
xaKwe B npHapajibC, hcckojibko MCiibiunx pasMepoB h xyAmeu coxpaHHOCin 

(TaSji. XI, pnc. 13; npenapax 

06mafl AJiHua aepna 96 ijl; «JiHna xejia 57 (i; Bucora 38 (x; BHCOia DosAym- 
hhx mciukob 45 [ii BiirpiiHa 40 tx; BMCOxa rpeoHH 1,5 (x. 

Tejio HenpaBiiJibHO anJiiincoHAanbiioe, necKOJibKo ynjiomcBHoe na cni ii- 
Hou noBepxHOCxn. OuepxaHne b 6okobou npoeKmm 

noe, b no^npHOU — oBaJibuoe. MeniKii iipiiKpcnjieiibi no AHaMeTp> imn iio- 
cKOJibKo cyateimuM ocuoBanneM. 

rpanHAa muxa hcho Bupawena, mux aaKpHBaex tgjio ao noaoBiinu. Hhhjc 
rpaHHAU miixa xejioHMeexxoMeqHyio noBcpxuocxb. CxpyKxypa ii CKyubiixypa 
"kbShm uT-aa nnoxou coxpaHiiocxu aepua BbipaucenH Menciio. 9K3nimiuMxa 
ABVCJioiiHafl, HO ABycaofiHOcxb ec ne BcerAa flcuo npocMaxpiiBaexcn. Cexua 
Skob HoncimH, HueiiKH cexK.i KpynHHC, cxeuKii HueuKii HHor«a npepHau- 

ecxoHaxoHtAOHHe; CeBepnoe Tlpiiapanbe, ropa Tac-Apaii. xa- 

^«P“;TrxTa™HHe: noAoSuaH n.^bHa, npoMc oouenoBiax 

OXAOJKOIIHHB IIpnapaAbc, oxMeqciia aBXopoM B iiimmeM ii cpeAHCM uajieouciie 
B IIoBOJIWbe. 

pinus protocembra sp. nov. (pollen) 

Ta6n. XII, pnc. 1, 2 

n 

npenapax Xs 191 ^ 

r o H o X H n: naBHOAapcKoe npiiiiprurabc, 6 aii 3 r. IlaBJioAapa, ckb. 1, 
Bepxii ueraHCKUx ranu (Bepxniie ropHsouxu nuHtucro ojiiiroaena). 

IlHAbua, noAo6HaH P. protocembra, iisBccxHa no c;iieAyK)mHM jinxepaxyp- 

HblM AaHHMM: 

1935. Pinus Haploxyhn Typ. R u d o 1 p 1. Microfloristisclic. ^ 

\biaEeruneen im Nordfichen B6hmen, Tai. IX, Hg. i. . , i . 

1940. PiceaT hfi e r g a r t. Die Mikropalaontologic als Pollcnanalysc im Diensi dot 
Braunkolilcnforschung, Taf. IV, Fig. 13. 

Oewan AJinna aepna ox 80 ao 100 p; AJinna xcjia 60 p, raiipnna 50 p, 
Bucoxa 50 p; BHCoxa BOSAymnHx MemnoB okojio 40 p, uinpnna „0— o5 p; bw- 
coxa rpe6HH okoao 3 p (nnorAa ao 5 p). 

<DopMa aepna, BKJiroaan ii xeno n Memnn, ajijiiincoiiAaJibnafl; b oBcpianiiii— 
npaBH^nafi anJimic. Oopina xena oKpyrjio-oBanbnan; oBepxannc: b noAnpiion 
npoenipin — npaBnnbHHfi BAnrac, a b 6okoboh — yrAOBaxo-oBaAtiioc. Mem- 
im HMeiOT $opMy npaBHAtHMX nonyraapnn, iiacaHtemiHx na Gokobmc Bacxn 
xejia no 6o3ibmeMy AuaweTpy. noAo6HHC nunbucBMe aepna npn6.xnjKaioTCfl 
K xany, naoSpawenHOMy na i|nr. 32, 1 , 2 . • 

9K3Hna o6neKaex Bce xeao. rpannu mnxa ne bhaho. ToJimnna aKannu paa- 
HOMepna no Bcefi noBepxnocxn xena; ABycjiofiHOcxb o6HapyH«iBaexcH pcAKo- 
KoHxyp Tcna MejiKOBOJinncrMH, nnorAa poBHun. 

SRBHna MemKOB nAotnan n xoncxan, b nonepcMnon npoeKonn npan ce oo- 
ttapyuoBBaioT ncnepnennocTb. CexKa MenmoB onent wcjiKaH n paBnoMepnajii 
BeAnnnna nneen cexnn aaMexno yMenbmaeTca, nepexoAn b iieacnoTonenHHn 
pncynoK no iianpaBAenmo k BiiyTpcHneu nacxn McniKOB. 
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M e c r o H a X o Hi A c H H e: cm. rojioxiin. 

Pacnpocxpanenne: IlaBHOAapcKoe IIpHHpxbinibe , Men — cpcA- 
HHH oanroAen; SanaAnan Gnenph, Cesepnoe ITpHapanbe, aonen — cpeAunn 
ojinroAeu; ,i(oH n HiiHinna Bojira, ojinroneii — mhoaoh; CeBepiibnl KaBnas, 
ynpaiina, SanaAnaa repMaiiiia, mhoaoh. IIpeAcxaBHxeAb pacxMxenbuocxn 
Kcepo^BiJibnoro oGjiiiiia. rionBACHue ii paciipocxpaneuHe BiiAa cBBsaiio c ne- 
KoxopMM ocymenueM ii iioxojioAanneM KHiiMaxa n naneorene. B nnnoAeuo 
BcxpenaexcH b baag eAunnanbix aepen. B coBpeMeunou ^nope ananoroB nex. 

rio pnAy Mop({)OJioni:BecKiix npiianaiiOB moh<ho Aonycxiixb, hto nbuibna 
onncanHOH $opMU oxiiociixcn k pacxeuiiHM, noxopwe 6 hjiii npapoAiiTejifiMii 
coBpeMeimoii Pinas cembra. nbi.TibAa, ojiiiaiian no ^opne, no ropasAO xyAnien 
coxpanHocxH, Bcxpeqaexea b KOHxnucHxajibiibix oxnoHieunnx HCXBcpxoii cbii- 
XH B IlaBjiOAapcKOM npniipxbiinbc. Oniicaiiiie ee npiiBOAnxcn iiiiHie. 

Pinus ox gr. protocembra 
TaCvi. XII, pnc. 3 

OGnian Auinia .^cpua 60 — 75 p; uiiipmia xejia 40 — 45 p; nucoxa nosAyninux 
MeuiKOB OKOJIO 40 p (iiHorAa 35 p), uinpuna 40 — 45 p (imoDAa ao 50 p); rpe- 
Geiib ne oonapyHieu. HiopMa Bcero aepna b noanpuoii npocKAnn npuCjiii- 
HiacxcH K 3AJiuncoiiAaJibuou; oHepxanue — iionxii npaBiiJibnuii oBan. Meni- 
Kii iiMciox ccxiiy, HO ne BccrAa nciio BupaHiCHuyio. B ocxajii.iioM nujibRa 
6jiH3Ka no $opMe n oHepxaiiiiHM k nHJibnc Pinas protocembra. 

y HCKoxopbix 3K3CMnjinpoB cexKa na MeiuKax nencnan n nnorAa iiponAU- 
pyexcH B BHAc mxpiixonaxoro pncynua. 

M c c X o n a x o Hi A 0 n H e: flaBJioAapciioc npiiiipxbimbe, 03. KcMiip- 
Tya, nccMano-rpaBiiiinbic oxjioHicnnn McxBepxoii cnnxbi lionxniicnxajibnoro 
ojinrouena. 

Pacnpocxpanenne: bha ninpoKO pacnpocxpaucii b liOHXimeuxajib- 
Hbix oxjioHiCHHHX OX cpcAHcro MCJiB AO njiiioACHa Aanaxciion n ocoocniio Eb- 
poneiiciioii nacxii GCCP. OSumho oxox biia iibuibAW cocen b cniiciiax ncKonae- 
MMx iibijibAbi n cnop oGoananaexcn liaK Pinus Haploxyhn. 

C e i: A II II S t r o b u s Shaw. 

IlbiJibAa, oxiiecennan k ceiinnii Slrobus, iiMcex cjicAywuuie ocoGcnifocrii 
(cxcMaxunecKoe nsoOpaHienne nwjibnbi 3xoro xnna Aano iia 32, 9 — 12 ): 

1) xcjio yrjioBaxo-aJiJinncoHAaJibHoe c xpancAneBiiAno-OBaAbHUM onepxa- 
nneM n Gokoboh iipoeKAnn n c yrnoBaxo-oKpyrjiHM — b noAnpiioii; 

2) aapoAbmicBan 6opo3Aa BbipaHiciia nencno; 

3) DOSAymnbic Memnn npnKpcnjiCHbi k xejiy cyniCHHMM ocnoBanncM n cmc- 
m.cin>i K Opmmnoii cxopoiie xena; 

4) aiianna xeJia ABycHoniian; mnx b 6ojii.mHHCXBe cjiynacB iiMcex aoboheho 
qcxKne rpaiiiiAbi; 

5) rpcGcnb oGuniio BOJinncxun, ABycJiormbtii: niiHinnu (BnyxpciiiiHn) cjioii 
snaqnxenbHO xonbrae Bnemnero; 

6) iia Spioinnofi qacxn xejia, cboGoauoh ox mnxa, Gojibmcif xacxbio aa- 
Mcxua cxpyiixypa; 

7) ccTKa ita BosAymiiux Mcmnax nciian ii nexHan. 

Pinus strohiformis sp. nov. (pollen) 

Ta6.x. XU, puc. 4 — 8 

H 3 3a 

IlpcnapaTH .Ns 170 161—163 a 1 

r o Ji o T n n: IlaBJioAapcKOC npnnpxMrabc, noc. IlapaMOBOBKa, ckb. I, 
rjitiBbt c pacTHTeHbHWMH ocxaxKaMB, Bepxnnn sieji (npenapax JM 170 ^ ). 
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HMeiomaH Mop^onormecKoe cxoactbo, HSBecTHafl no naTepaxyp- 
hbim ;;aHHi>iM: 

1933. Pirns strobipitesW o d e h o u s e. Tertiary pollen. The oil shales of the eocene 

Green River formation, p. 485, fig. 7. 

06maH flMHHa aepna 75—90 p; anana xejia 47—55 p, BHCOxa 30—40 p; 
mHpnna soaayniHHX MemKOB okojio 30 p, BHCoxa 30 — 45 p; BHCOia rpeoiiH 

OKOJIO 3 p. • - 

Teao ajinnncoHflaJiLHOH ^opMU, oHopTaHae b ookobou npoeititHH oBajifa- 
iioe HjiH xpaneaHOBHaHO-OBajiBHoe. 

dHSHHa lejia nBycjioiiHan, ofipaayex mnx he Gontraea noBopxHOCxu xejia. 
Ha cnmiHOH nacxH xoamana maia aHaqnxejitno 6ojii.nie, qoM he dokodhx. 
IIIiix iiecKOJibKO HaBHcaex naa BOsayniiiUMii MemKaMH b mgcxo npHKpenjieuuH 
iix K xejiy a oCpaayex iiepaBHOMepBue cKnaaKa. TpeCeHt aBycnouHUu, ue- 
cKOJiBKo pacmHpfiexcji b o6nacxu upiiKpenneBiiH mobikob. IIoBcpxHOCTb mii- 
xa MenKo6yropqaxaH. Hunte muxa noBepxuocxB xena HeHCHOoyropqaxaff. 
Konxyp xeaa MenKOBPaHBcxHu, na Cokobux mecxhx bojihhcxocii« nepexoaax 
B AecxoHHaxocxb, itOHxyp rpeOuH BOJiiiacxEau. 

Bosaymaiiie MoniKn c^eponaanbiiHe, npiiKpcnjieHU k xeny cyweunuMu 
ocHOBEHaHMU, HocKOJibKO cMeiaoBH Ha SpioraHyio cxopoHy. CexKa ua Memnax 
NienKaa, paBHOMopiiaH, qexKan. flaeuKii cexKii kmoiox oKpyrJio-yraoBaxuo 
oaepxaHHH. 

OcHOBHue aaarHocxHqccKuo npaaiiaKH ouHcuBaeMoii nujibau connaaaiox 
c upasHaKaMii Pinus strobus L., npaBeaenHHMH b pa6oxo 13. H. Ipanyita 
G coaBxopaMH. HuJibaa coBpeMeHHoii P. strobus neoaaoKpaxuo Mnitpo^oxo- 
rpa*irpoBaJiacb n Miiorne cnHMKa noqxa xojKaecxBeiniu c wiiKpo^oxorpa- 
d)HHMH HCKonaeMHX BHaoB oauoHMeHiioii ceKHHH. IlbLJibua P. strobus xa- 
paK'i»>pHa xeM, qxo Bce ochobhuc Mop^oBornqecKiie npaauaKii, npaHflxue 
nnH nanbau ceKHHH Strobus y iieo ciiabiio cMHrqcHU ii BMpawenw cnaoee, 
qoM Y ocxanbHHX BHaoB {P. exelsa, P. ayacahuite, P. peuce n ap.)- Cpoaa 
HBUibucBUX aepen coBpeMeHHoii P. strobus Muoro paaBOBHaaocxen, Koxopuc 
npH 6eraoM npocMoipe Moryx 6uxb jierKO npanaxH aa KpynHyio nanbay 
P: silvestris. IIoaxoMy npn onpeaeaeuan ncKonacMoro Maxepnaaa cjieayex 
oxHOCHXbcfl qpesBuqaHHO BunMaxeabHO k aaMcpy Bcex ochobhhx aaeMciixoB 
scpaa, a xaKHte xipaxeabHo paccwioxpexb cnoco6 npHKpenaeHaa BosaynwHX 
MemKOB H xapaKxep cxpyKxypu maxa a rpe6HH. Kan asBecxHO, max a rpeCeab 
V nuBbau iP. silvestris. Bupameau caa6o, a MeraKH npaKpenacHH aa 6oko- 
Bux qacxax xeaa. 9xh npaaHaKH oxaaqawxca ox aujibitu P. strobus. KpoMC 
xoro, HCCMOipa aa to, qxo nanbaa P. strobus aBJiaexca HaaSoaee MejiKoa ^op- 
Moa 113 ceKaaa Strobus, nee wc Beaaqaaa ee saaqaTejibuo npeBamaex bbjih- 
qaey HaH6onee KpyaaMx abiabacBUx aepee P. silvestris. 

MecTouaxosKACHHe: cm. roaoxna. 

Pacnpocxpaucuac: nHabua Pinus strobiformis Bcxpeqacxcn 
B OCHOBHOM B oxAomeHHax Bepxucro MGJia H B aajieoreae rora AanaxcKoa a 
EBponeacKoa qaexa CCCP, a xaKwe b ojiaroaeac CeBepaoH AuepaKB. Hpe- 
KpacaoH coxpaHHOCXH nwibBia. P. strobiformis Bcxpeqaerca b npaapaabe ( lac- 
Apaa, xacapaacKHe rjiaaM, cpeAHaa soAea) a b KOHXHHeaxanbUHX dOQeaoBUX 
oxaomeaHHx MecxopomneHaa Amy-TaexH (Bocxoqaufi 6opxTypraficKoro apo- 
rn6a). B 6o3!ee BHCOKax ropaaoaxax xpexmiHUX oxnoweaHn Pinus stro- 
biformis cMeaaexca lOinbAOH P. aff. slrodiw, Koxopaa apoAoawaex Bcxpeqaxb- 

cHBnjioxbAOHHWHeqeTBepxHqHMxoxJiomeHaa. 

B HacTOH^^ee Bpewa P. strobus L. (BcaiiyxoBa cocaa) pacxex b CeBepaoa 
AMepaKe, b MaHHTO6e (Kamila), b CeBepaoH HHAaaae, HaaTOfiw, aa 
o. Hbio^yaAneaff, Bflonb AaaaaaqcKax Aaiin. ' IIo AaaauM B. U.^ MaaeeBa 
(1940), P. str^tts o6pasyex neca apeHMymecxBeHHo aa neeqaaon aaa na 
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CBeHcerjiHHHcxoH noqae. flepeao Soaxca aacyx a qamo pacxex b aoaax co 
cpaBaaxeabHO yMepeaHUMa KaaMaxaqecKaMH ycjioBHHMH. 

Pinus peuceformis sp. nov. (pollen) 

Ta6ji. XII, pnc. 9—12 
IIpenapaT X: 1 -jj- 

r 0 B o X a a; CeBepaoe ITpaapajibe, Tac-Apaii, rjianbi MopcKoro cp&A* 
aero aoaeaa. 

06maa AJiaaa aepaa 70, — 90 p] BHCoxa xejia 40 — 50 p, niapHHa45 — 50 p.; 
mupuHa Boaflymaux MeranoB ox 40 ao 45 p, BMCoxa 35 — 40 p; mapnaa rpeSna 
ox 3 — 4 p. 

Oopaa xejia — GjinsKaa k aBJiancoHaanbaoii, b poAKax cjiyqaax aecKOJib- 
Ko BbixHayxaji. Oqepxaaao b 6okoboh npoeimaa xpaneAnoBnAHO-OBajibnoe, 
b nonapaou — OKpyrjio-OBaabaoe (4»nr. 32, 11, 12). 

MemKH c4>epoHAaJibHbie, npaKpcnjieubi k xe.iy cyateaubiMH ocaoBanaHMa 
a HCCKOjibKO cMemeabi aa Opiomayio exopoay xeaa. V acKoxopBix aKseMaaapoB 
apa aoaapaoM noaomeana aepaa cosAaexca Baeqaxaeane, qxo Memaa apa- 
Kpenaeau k xeay mapoKHM ocaoBaancM. dKsuaa xeaa ABycaoaaaa a aa 6oab- 
meii aoBepxaocxa ero o6pa3yex max, KoxopHu aa caaaaoa qaexa aecKonbKo 
yxoamaexcH. rpaaaaa maxa aeacHaa. rpe6eHb ABycaoHaua, aamanu caoa 
xoabme aepxaero. HoBepxaocxb xeaa b oSaaexa maxa cnabaoGyrpacxaa, qxo 
oSycaoBAHBaex Boaaacxbia Koaxyp rpe6Ha. Ha cnanHoa qaexa aepaa uoaxyp 
rpedaa aa Boaaacxoro cTaaoBaxca apaBaabao^eexoaqaTUM, CexKa aa Mem- 
Kax ryexaa, aeKpyaaaa, c OKpyraHMa aaeaKaMa, pasMcpu itoxopaix aaaqa- 
xeabHO yMeabmaioxcH k ocHOBaaaio McmKOB. 

Hbiabaa H3 repGapaoro c6opa (Pinus peuce Gris.) oaacaaa corpyAanKa- 
Ma PaApoapocKxa (in litt.). Ho oaepraanio a Apyraa Mop^oaoraqecKHM apa- 
3aaKaM acKonaeMaa aiiabaa, oxacceaaaa k BHAy Pinus peuce, aueex 6oabmoc 
cxoACXBO c coBpcMCHHbiMn npcACxaBHxeaHMa axoro bhab. HcKonacMua bba 
oxaaqaexcH ox cospeMcaaoro 6oabmca Bcaaqaaoii MemitoB. HenoxopHC 3 k- 
scMaaapu ao oxaocaxejibao 6o.Abmoii Beanqnac BOSAymaux McmaoB cxoahu 
c auAbaoH coBpeMeaHoa Pinus taeda L. CjicAyex oxMexaxb, qxo cpeAa nuabau 
coBpcMeaaoH P. peuce xaKJKc Bcxpeqaioxca pasaosnAHoexa c KpyaabiMa bo 3- 
AymabiMa McmKaMa, KoxopHO a aMerox Han6oAbmcc cxoacxbo c nunbaoH 
P. peuceformis. 

MecxoaaxoatAeHae: cm. roaoxan. 

Paenpoexpaneaae: BaA AOBoabao mapoKo pacapocxpaacii no 
BepraKaan. HepBuc oKseMnaapu P. peuceformis Bcxpeqeabi aaxopoM noA 
r. IlaBaoAapoM, b raaaaxc pacxnxeabHHMHocTaxKaMa, oxhochmhxK. B. Ha- 
KH^opoBoa K BepxaeMy Mcay (xa6a, XII, pac. 9). B xom me panoae 3xox bha 
B cxpeqea b aamnax ropasoaxax qeraacKax raaa (Ta6a. XII, pac. 10) a, ea- 
Koaeq, xox ate bha, c aecKoabKO 6oaee OTxanyxuMH k 6pibmHOn exopoae xe- 
aa BOdAymauMH MemaaMn, oxMeqea aeoAHOKpaxHO b Bcpxanx ropasoaxax 
qeraacKHx raaa a b KOHxaaeaxaabaux ox.Aomeaaax cpeAaero a aepxaero 
oaaroAeaa. MccaeAOBaaaH npaapaabCKoro naacoreaa aecKoabKo pacmapnaa 
rpaaHAU paenpoexpaHeHaa axoro bhae b maporaoM oxHomeaHa — apeKpac* 
hob coxpaHHoexa nuabAa P. peuceformis aaaAeaa b xacapaacKax raaaax 
(cpeAHaa aoAca A. JI. Hamnaa). llbtabAa onacaanoro BHAa oxMeqeaa b $aio- 
pacxaqecKHX KOMaaeKcax oaaroAeaa Cesepaoro HaBKasa, Hamaero ,l(oaa, 
IIpaasoBba, VKpaaaM a oaacaaa aaxopoM as oaaroAea-MaoqeaoBUX yraea 
IlaceKOBCRoro Kapaepa BopoaemcKoa o6a. Paq aBxopoB bba boa aasBaHaeM 
Pinus yaoMaaaioT b cocxaae caopoBO-auwibAeBbtx cneaxpos OAHroAea-Ma- 
oAeaa FepiiaaBB. 

B aacToaniee BpeMa P. peuce^ aaa pyMeaaacKaa cocaa, pacxex aa ropaX 
BaaKaacRoro a-ea, aa^Bucoxe 750—2200 m aaq ypoBacM Mopa, oOpaaya aeca 
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c P. exeUa, Abies alba a Pinus silveslris. CHHTaeiM bhhodjihbob uopoaoii b 
KJ iiiMaTe cpeAHHX mnpor. 

Pinus excisacformis sp. nov. (pollen) 

Ta6:i. XlH, pwc. 1—3 
UpciiapaT Xj 253 

r o ji o T II n- IlaBJioflapcKoe npiiiipTumbe, oa. KoMup-Tya, iviiiau c pa- 
craionbHbiMB ocTaTuasoi BTopoH cDinu KouT.moiiTaabHoro omiioueua (cpca- 

nZartoH3Ka« 1.0 MoptoaOl BBCCKUM Bp>.3HaBaM, KaBOCTBa,. B BBTB- 

paxype: 

B o . o a 

oraowemni ncuTpajibuiJX oGjiactou CLLF, exp. , h* 

' oemaa wiBua aepua 87-95 a; mnpUBa Tcaa oKoao 50 I*' 

60 a MQOxa 50-55 a; mnpuiia noajiymiibix mcuikob o.i-o 7 a, bmcotb ib 

“ i“"a'”r'g~ r^po.:,ianB„o5 nau aaa„«co..*aaB„oB OB^a.„.e 

n RoKonoii nnooKuiiii oKpvrJioc iiJiii oupyivio-xpeyrojibHoe (iia 4)in . ^51, 

I H 10 iipiiBe«euu GniiaKHC cxcMaTiiBCCKiio iiaoGpajKciiHH iioAouiiou uwab- 

'^“moiiikii cieDOHAaabubie, npiiKpeiiaeubi k xcay HCCKoabUo cywcunuMU 
ocHOBaTiHnMH II ;ABiiHvibi K GpiouiHoii cTopoiic CIO. 3apoAbiii,e- 
BaH GonosAB hcbcho Bupaweiia. 3K3uiia xcAa ABycjioiiiiaH, nueiuiiiui caoh ana- 
mi?eabroToAme BHyxpLiicro. yToamei.i.bui caoii 3K3 Iiou iia ciihhiioi, ii Go- 
roBUx “ acTHx aepHa oGpaavex mux. rpaiiima muxa npcAcxaBAHcxcH n biiac 
BOA iiiicxoii AiimiH Ge3 KaKoro-BXiiGo yxojimeiiHn. V 

iiccKOAbKO HaBHcacT iwA McuiKaMH, oGpa.ivH ^ccxoimaTUii Kpaii. Jxo xopouio 
iinGAioAacTCH npii iiojiHpiioM nojiOMiciiuii iibiAbUCBoro acpiia. ^ 

ScpxHOcxb miixa KpyuHoGyropaaxaH. coGpainiaii b MopmnnonoAouii^ 
CKnaAKiif Hxo ocoGchho poano BbipamcHO na iicpH^iepmuiux yaacxba.v ciiiiu 

uoii Macxu aepiia. . .. 

rncGciib lUiipoKiiii, c Kpviiiio^iecxou'iaxbiM KOHxypoM. 

Uaiiua Gpiomuoii Maexu xcAa hmccx McaKoacpHiicxyio cxpvKxypy, hcjioa- 
cTBne ucro DiicyiioK axoii Bacxii acpiia MCAKOxoHcmibiH. 

dK3Ulia BOSAyUlMM-’^ MCIUKOB CHaG/KCIia HCHO BHpajKClIllOH CCXMaXOll expj X 
xyplf H "ota"«TK« BUTanytM no b«coto McmoB. 

HO no HaiipaBACHIIK, K MCCXy IIPIIKPCIUXCHUH MCIUUOn 

maioxcH II noexeneuHO ccx^axocxb iicpcxoAux b HCHCHOxoBemiu ^Smoii 
Gpiomiioii noBcpxiiocxii mcbikob ccxKa Goacc MCTKaii, icm ® ’ 

^ BosAyuiiibie mciuku n mccxc npiiK])cibicmiH k xeay oGpaaywx ’ 

pacxoAHUxiiecK ckabakh, Koxopbie iipoiimipyioxcH b biiac KOHycooopa-iHMX 

^”*OnncaHiiM& bha hmccx GoAbUioc cxoactbo ® “““f 

na PtnttscjRjtett, axaKJKCHCKOTopoecxoACXBOc P. aralica B o 1 c h. h 3 Bcpxu 
mcaobbix oxaoJKeimii BpiiapaabH. Ox nocacAiicro Biwa oxaH^acTCfl HCCKoab- 
Ko 6MbraHMH pasMcpaiiH n 6 ojicc hcho BMpawcHBoii rpaiiHucH mnxa, a xaK- , 

jKC ednbmniiiH pasMepaiut BosAyinHMX mcihkob. , 

M e c T o H a X o HI A e H 11 c: CM. rojioxnn. ; 

PacnpocTpaHCHHc: bha hmccx sHaHBXCAbHOC BcpxnKanbHW h I 

BnpDTBoe Jacnpocipaacaiie. Bctpe-iacBCH b AbbbtckoS b Ebpobbbckob bb- j 

exH CCGP ~ ox BcpxBcro MCJia ao oiinroACHa BKAMBaxeAbHO, yniMtimaeTCH | 

B ojiHroHBHC rep..attH«. B naBJioAapcKOM npattpiuttibe BcxpeHacTCa I 

pero oAHTOHeaa Ao cp^aero, tag ocoSchho mnpoRo paaBHxa b oTAontcHttHX ^ 

ISO I 



BTopoH CBUTH. B CcBcpHOM UpnapaAbe enopaAHAecKH BcxpenaeTCH ox Bcpx- 
uero aoACHa ao hhsob cpcAHCro OAuroAena. 

CoBpeMCHHoe pacnpocxpaHeime Pinus exelsa Wall. orpaHiianBaexcH 
THManaHMu, ox MuAa ao Byxana, tac oGpaayex BucoKoropiujc Acca. Pac- 
xex B cooGmecxBC c Cedrus deodara, Pinus longifolia h ApyrsMii BHAaMU. 
npcAnoBHxaex BAamnue Mccxa oGniaHiifl h Gohich oxKpuxbix u cyxiix 

MCCT. 


Pinus ex gr. exelsa Wall. 

Ta6,n. XIII, puc. 4, 5 
IIpenapaT .Ns 259 

HeoAiiOKpaxuo iipii anaAiixnHccKOu paGoxe BcxpcAaexcH $opMa, oAiiaixaH 
K oniicaiiHOH Pinus aff. exelsa Wall., iio oxAiiHaiomaacH ox iiee pasMcpa- 
Mii aopiia 11 BosAyniiibix mcibkob, a xaKjKc Goaco Hpito Bupameiiuou ciiyAbn- 
xypoH muxa. Bo aiiaAorjiii oiia oxojkaccxbahcxca c P. exelsa Wall. 
OAnano yKasauHue Bume pasAiiAim, a xaKHie xyAuiaH, bcm y npoAUAy- 
mero bhaQi coxpamiocxb iic no.iBOAmox npoBccxii noAiioro oxohiaccxbac- 
IIIIH IIX. 

OGiahh AJiHiia aepiia hc npcBbiuiacx 85 (jl; uiupiiiia xcAa 50—60 [x; BMCOxa 
B03Ayiniibix MCIUKOB ouoAo 35 p; miipiiiia rpcGiin 3 — 5 p. 

BecbMa cBoeoGpaaiiiiie aaa AaiiHoro buaa BosAymiiMc mcuikii iipniipciiAC- 
uu ciiAbHo cyHieimmi ociiOBaiiiic.M k Gpioimioii uacTii xcAa c ucaiiaqiixcAb- 
iiuM CMCiaeimcM na Goiia. IIocAOAHee necKOAbiio cGAiimaex 4>opMy c nuAbnou 
Pinus ccKAiiH Banksia. FpeGciib ABycwAoinibifi, bhcdhuih CAoik aiiaAiixcAbHO 
xoAiuc BiiyipcHHcro. Tpaiiima uiuxa Biiipamciia hchcuo. rioBcpxHOCTiiMii cAoik 
.3K3111IU muxa oGpaayex Kpyniiooyrpiicxyio ciiyAbuxypy, Koxopan oGycAOBAii- 
Hacx ^jccxoHuaxyio aiiiihio ouepTaniiik xcAa. CexKa BosAymiiux mcuikob bm- 
j)a>Keiia nenciio. Ha iiCKoxopbix onacMiiAupax oiia nouxii nc oiipcACAUMa 
II upouAiipyexcu b buac ncpaBiiOMcpno xoACUiioro pncyiiiia. Ha raKiix 
.aKacMiiAupax cexKa imorAa oGpasoBana upcpMBiicxuMn hauxoucuhwmii yxoA- 
iiieiiiiHMii. B oxAuqiie ox ubiAbKM P. aff. exelsa, KaMcpu BosAyniHUX mcuikob 
ciiALiio cMHxu UAH oGpusvioT cKAaAKH, paAnaAbHO paoxoAHiUHCCH OX TpanH- 

UM C TCAOM. 

HcKOTopHC aKacMHAnpu ubiAbucBux aepcii P. ex gr. exelsa no Buem- 
HCMy oGAHKy uecKOAbKO HanoMiiuaiox uMAbny P. nigraeformis B o 1 c h. 
ii.xii Odetnosaccus nigraeformis Naum. Cxoacxbo 3xo oGycAouAiiBacTcu iia- 
.AHAUCM cKAaAOK HU BOSAymiibix MClUKax. B to me upcMH iiamn dKacMUAupu 
oxAimaioTCH ox Odemoseuxus /legroc/or/nts KpyniiUMn GyropuaMH na mure n, 
lOK CACACTBiie 3Toro, — KpyuHO^cToiiqaxuM KOHxypoM Tcaa. 

MccTonaxomAcnne: HaBAOAapcKoe Hpunprunibe, oa. Keunp- 
Ty3, o6h. 6, BepxiieoAnroACHOBMC necqaiio-rpaBiniHHC caoh ucTBcpTOH cbh- 
xbt KoiixniiCHxaAbiiux oTAomcHnn. 

CeKHHfl Para cent brae K^o e h n e (?) 

IIah uuAbAU, OTBCCCHHOH K ccKAHR Paraccmbrac, xapaRxepHo 
vTAOBaxo-aAJumcoBAaAbHoe tcao c poMGoBAaAbHO-oKpyrAUM oqcpxauHCM 
B noAspnoH npocRAHH. Mcihkh KpynHue, oKpyrAue, aecKOJtbKO yraoBaxue 
B oqepxaBKH; npKKpenAeau k TCAy mHpoRBMH ocROBaBBHMS. KaMcpu bob- 
AyBtBMX MCntROB CnUIbBO BaABBHyXUBa XCAO. B BCROBaeMOMCOCXOftBBB BCXpe- 
qCH XOAbKO OAHH BHA B3 CCKABH ParaCCmbraC B MCAOBUX OTAOHCeBRBX. 
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Vinus gerardUmaeformia sp. nov. (pollen) 

Ta6Ji. XIII, pHC. 6 
Hpenapai Jfs 170 

r o Ji o T H n: IlaBJioAapcKoe npHHpTuini.e, 6jih3 r. IlaBJioAapa, ckb. 1, 
ropHSOHT noArjiavKOHHTOBMX cjiioahcthx rjiHH (iieji — najieoAeu). 

06 fflafl AJiHHa sepna 75—92 p; mHpHHa 40-55 p; mHpHHa BOSAyranux Mem- 
KOB 50—60 p, BHCoTa AO 50 p. 

Tejio HenpaBHJiBHO-ajiJiHncoHAaiibHOH $opMU, c poMOOBHAHO-OKpyrjiwM 
oBepTBHHeM npH nojiflpHOM nojiOHteHHH sepna. OKSHna ABycjioHHaH, c sep- 
HHCTOH CTpyKTypoH H MejiKo6yropBaTOH cKyBbHTypoH. mHT noKpuBaex cniiii- 
Hyio nacTb lena. KoHTyp lejia bobhhcthh hjih raaAKHii. MemKH mHpoKiie, 
HecKOJibKO ynjiomeHHbie, b noaepHofl npoeKAHii HMerox yraoBaxae onepxa- 
HHH, npHKpennenu k xejiy niHpoKHMH ocHOBaHHflMii ii cnjibHO HaABHuyxu na 
xejio. Ecjih aepHO pacnoJioweHO b nojiHpnoH npoeKAim MeniKaMH KBepxy, xo 
rpaHBAa npHKpenjieHHH MeniKOB npocMaxpHBaexcH aobojibho nexKO bcbcA" 
cxBne pesKoro paajiHBHH b cxpyKxype MeniKOB h xejia. 

CexKa BOBAyniHux MemKOB AocxaxoBHO neiKaH, HneuKH cexKH necKOJibKO 
BHXHHyxw; B o6jiacxH npHKpenjieHHH MemKOB k xeny ohh nacxojibKO cywa- 
| i : BaioicH, Bxo npeAcxaBJiHioxcHBBHAenapajiJienbHux jihhhh, a iie cgxkh. 

MeciouaxoHtAOHHeiCM. rojioxnn. 

PacnpocipaHeHHe: BanAy Toro, bxo nujibAa onncaHnoro biiab 
: > necKOJibKO HanoMHHaex nunbity cbm. Podocarpaceae (poM6oBHAHoe onepxa- 

j nne xejia nuJibAU b noJinpiioH npocKAHii h ahbmgxp mcbikob iiecKOJibKO npe- 

i BbunaiomHH A^aMexp xena), hbao nojiaraxb, bxo uain bha Sliji neoAHOKpaxiio 

I 0 XMe?eH MHorHMH aBXopaMH KaK Podocarpus b oxjiojKGHHflx BepxHcro MCJia 

f i 3anaAHOH h BocxonHofi CaSHpii, VpaJia h Kaaaxcxana. 

I IlHJibiia XHna Pinus gerardianaeformis BCTpeqena b KOMBJieKcc c pasjinn- 

f HUMH BHABMn Ccdrus H Cupressaceae, a laKwe co cnopaMii nanopoxiniKOB xex 

^ BHAOB H pOAOB, KOXOpHe XapaKiepHH AJIH MCJIOBUX OXnOHteilHH. HaMlI BHA 

iieoAHOKpaxHO oeHapywcii b oxaowchhhx unwnero naAeorena rianAOAapcKoro 
npnHpxbimbH, npnapaabH, Typran ii Kapa-Tay. 

I PoAHHa coBpeMGHHoro BHAa P. gerardiana W all. — A^ranHCxaii, Ka- 

^apncxan h SanaAHUC THManaH. Tan ona oGpaayex neca bmccxc c Cedrus 
deodara; npeAnonirraex BHyxpeHiine Aonniiw n npnypoHeiia k wapKOMV ii 
aacyniAHBOMy KSiiMaxy. i 

noAPQA DIPLOXTLOX KOEHNB 

CcKHnnSulaMayr. | 

^I«lb^a, oxHeceHHaH k ceKAHH Sula, HMeex cHJibHO BuxHHyxoe aajinncon- j 

ABJibHO-BepexcHOoSpaBHoe xeno c necKOAbKO yimomeHHofi cnnHHoii aacxbro | 

aepna (cxeMaxEraecKoe H3o6pajKeHHe aepeii aroro xnna abho na $nr. 32 , 15, I 

16) I 

^BoposAa BMpaHcena qexKO. mirr iiweex hcho BbipaiKeHHyio GyropBaxOTTb. | 

TpaHHAa muxa BUpncoBbiBaexca b Bime TOXKoro BaAHKa no iiepn^epHttiion 
nacTH, Tonmnna BannKa nonxn BABoe npeBumaer Tonrnnny aKsneu maxa. 

BosAyiDBue Memnn BMeicrr nonrn SAAHncoHAaAbnyio $opMy. Ecjih aepno 
naGjiioAaeTCH b nonapHofi npoeioiHH, to siemKn npeAciaBJiHioTCH HecKoabKO , 

cAenHyimiB no GonaM, ccjih we ono HaGjnoAaexca b Gokoboh npoeKona, to 
oGnapywBBaercH, vto ueisKB Gojibmen aacTbio cHJibno cABHHyxH k Gpronmon 
,acTH TeJia. OcnoBHHe Mop^oriraecKiie npHanaKn m«ibi(H, oTneceHHOH 
K cetmBH Sula, coBnaAaioT c npaaBaKaMH coBpeMeHBon muibma axon ceicBBH, 
aa BCKjnoBeHHeM paanepOB. nbuibBenue aepaa BCKonaeittix bbaob aHanBxejib- 
Bo MeBbine (ae npeBanraioT 50 — BO—SS p). 
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Pinua longifoliaformia sp. nov. (pollen) 

Ta6ji. XIII, PHC. 7—9 
IIpenapaT JV* 191 

r 0 A 0 T H n: IlaBAOAapcKoe IIpflHpxbmibe, Gahs r. IlaBAOAap, noc. lla- 
paMOHOBKa, CKB. 1, HeraHCKHe rAHHbi MopcKoro naneoreHa (hhwhuu oAHroneii)- 
OGniafl AAHHa sepna 65 p.; Aanna xeaa 48 p., Bticoxa okoao 20 p,, ninpHna 
22 — 25 p; Bucoxa BosAyninbix MemKOB 25 — 28 p, ninpHna nx okoao 35 p; 
Bbicoxa rpeGnn okojio 3 p. 

Teao nenpaBHAbHO-aAAHncoHAaabBoe, c xpaneaneBHAHUM onepxanueM 
B Gokoboh npoeKHHH. BosAynmne MemKH aaaHncoMAaAbnHe, necKoabKO ynao- 
menuue, npHKpenjienu k xeay cywenuMM ocnoBaniieM h cnabHo cABHnyxH k 
G piomnoH cxopone xeaa. OKanna xeaa ABycaonnan, ua Goabmen aacxn xe.aa 
oGpasyexmnx, rpaHHAu Koxoporo y GoabmnncxBa aepen Bupawenbi hbxko »• 
BUAO BoanHcxoH AHHUH. BcxpeBBioxcH eAHHHBHbie anseMnaapbi, y Koxopwx 
rpaHHHa mnxa Bupawena nenexKo, n xorAa onpeAeaeniie hx saxpyAHeiio. By- 
ropnaxaH CKyabnxypa mnxa nocxeneiiiio xepnex nexKOCXb b HanpaBaeniiir 
K Gokoboh noBepxnocxn xeaa. Ha GpiomnoH noBepxnocxn SKSHiia coxpanneT 
newnyio MeaKoGyropnaxyio ii neHcno Bupawennyio cKyabnxypy. OKsnua 
mnxa ABycaoHnan, hhwhhu caoii necKoabKO xoame aepxnero. BcxpeaaioTCJi- 
sepna, y Koxopux oGa caoa skshhm oAHHaKOBoii xojimnnbi. HoBepxnocTb mn- 
xa na cnHHuoH nacxH xeaa KpynnoGyropHaxafl, nxo oGycaoBaiisacT Kpyiiuo- 
^ecxonnaxbtu Konxyp ero. FpeGenb Bupawen nexKO h coxpannex pannyio iim- 
pHHy no Bceu Aanne; b Gokoboh npoeKUHH — nonepeano Hcaepaeii. 

SKSHHa BosAyraniax MeraKOB HMeex MeaKOcexqaxyio cxpyKxypy; b naiipa- 
Baennn k ocnoBanHio MemKon naefiKH ccxkh snaaiixeabiio yMeiibraaioxcn n 
nocxenenno nepexoAflx b xoaeanufi pncynoK. 

M e c X o II a X o w A e H h e: cm. roaoxnn. 

Pacnpocxpaiienne: nuabAa, noAoGnan onHcaiinoii, Bcxpeaaer- 
CH KaK B MopcKiix oxaoJKeHHHX oaHrouena, xaK h b KOiiTnneHTaabHHX ro- 
piisoHxax cpeanero oanroneiia b IlaBaoAapcKOM IIpHHpxHmbe n Sanaanoit 
CnGnpn. npiicyxcTBiie ee oTMcaeno b iinwnexpexiniHbix oxaoweiinHX Typran- 
CKOU BnaAHuu. B Goaee apobhhx OTaowennnx ne Bcxpeaeiia. 

CoBpcMeimoe pacnpocxpaneiiHC Pinus longi folia R o x b. npiiypoaono 
K ropaM A^ranncxana n FHMaaaeB. FopHbifi bha- 

P. longifolia R o x b. oGpasyex ancxHe aeca c noAaecKOM ns pa3.anaiiMX 
BHAOB Berberis, Cotinus coggigria n Ap- 

CcKunuPseudostrobus Endl. 

IIuabAa, OTneceHnaH k stoh ceKAHH, xapaKTepHsyexca saaiincoHAaabnoit 
Han yraoBBTo - oKpyraon $opMOH xeaa. B noanpuoH npocKunn xeao hmcgt 
OK pyraoe oaepxanne, b Gokoboh — xpanenHeBHAHO-oBaabHoe. OKsnna xeaa 
oGbiaHO ABycaoHHaH, hidkhhh caoii snaanxeabHO xoBbrae eepxHero. Konxyp 
xeaa (b noanpnon npocKunn) BoauncxiiH. V iieKoxopHX bhaob BoanHCXMii 
KOHxyp npnypoaeii anmb k GoKOBbiM aacxHM xeaa. MemKH saanncoHAaabHHC, 
npEKpcnaenu k xeaycyweHHbiMHOCHOBaHHaMH.CxeMaxiraecKoe nsoGpawenne 
HHabiiM CCKAHH PseudostrobHS (cospeMenHofi h ncKonaeMofi) npHBOABXCH 

HR $Hr. 31, 18 H 19 . 

Pinua ponderoaaeformia sp. nov. (pollen) 
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06mafl flJiHHa aepna 60 — 85 [jl; A^naa xena 38 — 45 [x, mnpnua OKoao 35 p; 
uBicoxa BOSAyiuHux MeuiKOs okojio 35 p, niHpHHa 36- — 38 p; mapima rpeouH 
1,5 — 2,5 p. BcxpeaaiOTCfl $opMBi SHaHHxejitHO MeabinHX pasMepoB. 

Tejio OKpyrjio-3JUiHncoH«ajibHoe, b 6okoboh npoeKmiH xpaneuBeBiifliio- 
OBajibHoe, B nojiapHOH — hobth npaBiiJiBHaa oKpywHOCxb. J^aaMCxp xejia 
paaea aaaMexpy Bosaymaux mgbikob hjih aecKoabKO Meatnie ero. 

SasHaa xejia aBycjioaaaa b oSaacxa aiaxa, rpaanuiii aoxoporo ae Bceraa 
acao Bupaateau. HaacBaa caoa aKaaau raaaKaa a xohkhh. Bepxaaa caoa 
. ropa 3 flo Toaxae anHOiero a HMcex cxon6HaTyK) cxpyaxypy, aoxopaa b Gokoboh 

] | apoeKaaH aaoSpaJKaexca b Baae noaepeaHoa aixpaxoBKH. IIoBepxaocTb ata- 

f I xa paBaoMepao, ao caa6o 6yropaaxaa. Koaxyp xeaa b noaapaoii upoeKBiuii 

i MoaKo^ecioaaaxuH. FpeGeab oaiiaaKOBOu aiapaaBi ao Been ajhihg, y aeiio- 

xopux 3K3eMnaapoB accKOJibao yxoaniaexca b oSaaexa npaapenaeBaa bos- 
AyaiBMX MeaiKOB. B 3xom cayaae ^ecxoaaaxHB Koaxyp xeaa aa 6 okobwx ero 
aacxax Bupa>Kea acaee, acM b oSaaexa rpe6aa a Spiomuoa aacxa xeaa. 

Memaa c^epoaAaabaiiie, aecaoJibKO ynjiomeaBMe, iipaKpenjieubi u xejiy 
cyjKeaabiMa ocaoBaHHHMa. CexKa mohikob MOJiKaa, acao BupaHceiiaaii. Haeii- 
Kii coxaa BopaBaoMepaoa BejiaaaHbi a 4>opMbi, ao 6ojibnicu aacxbio ^opma ax 
apaCaajKaexcH k oapyraoii. Paainep aacea aaMOxao yMcabmaeTca b mccxc 
iipaKpeuaoaaa MemaoB k xeay. 

IIo BaemaeMy oGauay oaacaauan nuabaa Gjiasaa a coBpeMeaaoa Pinus 
ponderosa, aa acuaioacaacM paaMepon, KoxopMO aaaaiiTeabuo Moubmo y uc- 
KonaeMbix aioeMnaapoB. 

B aeKOTopwx Bapaaaxax ucaoaaeMua Bn« aanoMaaaox nuabay coapeMca- 
aoii P. pence, ao oxaaaacxca ox aee xcm, axo ero MoaiKii Mcabaie cflBaayxu k 
opiomaou exopoae a Meaee yaaomeau. KpoMO xoro, b oxanaac ox nwabubi 
P. peace, y iicKoaaoMoro Baaa 4)Ccxoaaaxuii Koaxyp apaypoaca ko Bccwy ae- 
piiMOxpy xejia, a y iiujibau P. peace ^tecxoaaaxocxb ocoGoaao apao Bwpawe- 
Hu K GoKOBbiM ero aacxflM. 

M c c X o a a X o A c a a c: cm. ro.aoraa. 

Pacapocxpaiicaiie: nbi.ibAa, aoAoGaaa Pinas ponderosaefor- 
mis, Bcxpeaaexca b caopoBo-nbiJibucBux caeaxpax oaouonon cbhxu Hpa- 
apxuniba, b BepxaeM MCJiy Kaaaxcxaiia a n aoueaoBMX oxjioHteaanx Cc- 
Bcpaoro IlpnapaJibn, KasKaaa a lora EBponeacKoa aacxa CCCP. EAaanaaue 
aaxoAKa P. aff. ponderosa caeaaHbi b paftoae Boexoaaoro Gopxa Typraacuoit 
BaaAMMbi (Auiy-Tacxu) — Koaraaeuraababie aaaeoaea-aoaeaoBWC oiJioHje- 
aaa. 

CoBpcMcaaoe pacapocxpaacaac P. ponderosa D o ii g I. KacKaAHue ropu 
B aanaAHoii aacxa CcBepnoa AMcpaKB. Bba xnaaaao apa6peH;aoropauii. Jlro- 
Gax cyxyio a KaMeancxyio aoaay, oxKpbixbie coaaeaaMe CKJioHbi. OcoCoaao 
pacnpocrpaaca b ropax Caeppa-HeoaAa a b IIpnGpoKUMX ropax. Pacxex Ba 
Bbicoxe 1400 — 2600 m b cooGaiecxse c Pinus Lambcrtiana, Pseudotsuga ta- 
xifolia a Abies concolor. Baa — iiaaSoJiee aacyxoycxoaanBMfi epean npoaax 
BBAOB ceKUHH Pseudostfobus. 

Pinus bieornis sp. nov. (pollen) 

Ta6a. XIV, pnc. 1—3 
npenapaTU JV* 186 -jg- , 180 

r o a o T a a; IlaBaoAapcKoc npnapxbmibe, noc. IlapaMoaoBKa, ckb. 1 , 
rjiaabi c pacxHreabHHMn ocxaxKaitB, M&a — naaeouea (npenapax 186 ^ ). 

OGniaa Anaea Teaa 60—70 p., Bucota 90—35 p, mapnaa okcmio 35 p; 
BucQTa Boagyiosux iiemaoB ottoaio25p, y HeKoxopux aKseMBitapoB ao 30 p, 
ampasa MentKOB oaono 30 p;mnpitaarpe6Ba 2,5—4 p. 
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Tejio aaaancoHAaJibuoe, oaepraane b Sokoboh a nojiapHoa apoeKanax 
oBajibHoe, HBorAa b Sokobou npoeKaaa — oBaJibao-xpaneaaeBHAHoe. 

SiOHHa xeaa ABycAOHnaa. Floaxa aa Bceii noBepxaocxa xeaa, aa acKAioae- 
aaoM SpioaiHoa aacxa ero a yaacxKOB npaKpenaeHHH BoaAyaiabix MeuiKOB, 
3K3BHa oGpaayex Mi;ax c aeacao BupaHteimon rpaHaaeii. B oGaaexa apnapenne- 
uaa B03AyaiHHX MeuiKOB aKaaaa upixa uecKOJibKO yxojiaraexcH, oGpaaya 6 y- 
ropHaxo-cKaaAaaxHG BHpoexbi, Koropue b noaapaoa a Sokobob apoeKaaax 
jiMeiox apKO BHpaHteHHbiM ^ecxoaaaxbiM noaxyp. V rpeGHH aonxyp Boauac- 
xuii aaa raaAKHa, b npoeKBun — nonepoHuo-mxpaxoBaxbia. IloBepxHocxb 
maxa MGAKO- a caaGoSyropnaxafl. BosAymiibie MeraKii aaerox acao BEipaatea- 
■ Bbia cexaaxHB pacyaoK. V mrorax SKaeMaaapoB eexaa ABOimaa: BuemaHa — 

Goaee itpyanaa, a Bayxpeaaaa — Goaee MeaKaa. flHeiiKa coxkb aaeiox yrao- 
Baxue oaepxaaaa, caabao yMcabiaaioxca no aanpaBaeaaio k nepa^epaanbiM 
aacxaM, apaoGpexaa Buxaayxyio 

MeuiKB apaKpeaaaioxca k xeay aecitoai.Ko cya{eHMbiMM ocaoBaaaaMa, 
ao y aeKOXopux DnacMiuiapoB 3 tox apaaaaK ao BUAopsKaBaexca; iipin{|)eaae- 
aae apoaexoABT ao niapoKOMy ocaoBaaaK) MeniKOB. 

McKoaaeMaa auabaa aMcex Goabuioc cxoacxbo c auabaoii P . Montezuniae 
Lamb., ao xaKJKo aa repGapaoro aaxepaaaa; ecxb y aee oGraae aep- 
Tu a CO BceMJi BaAaMii abiabau coBpeMOBHbix cocea aa ceKuaa Pseudostrobus, 
OTaanaiomeiicH b ochobbom ox auababi ccKpaa SLrobus aaaaBacM ^lecxoaaa - 
TUX BupoexoB 3 K 3 aau aa Gokobux Macxax maxa. 

i\I e c X o a a X o H( A e a a e: cm. roaoxaa. 

P a c a p 0 c X p a a e a a e; IlaBAOAapcKoe Ilpnapxuaibc, 3aaaAao-Ln- 
oiipcKaa HHaMeaaocTb, Bepxaaa mg.t — aaneoaea, eAaaa*nio — aaaaiaa 
3oaea — anataaii o.naroaea. 

Pinus minutus sp. nov. (pollen) 

Tao.i. XIV, pnc. 4 

llpeiiapiiTW Ki 161 162 ii 191 

PoAoxan: llaBJiOAapcKoe IlpaapTunibe, noc. llapaMoaoBKa, ckb. 1, 
oop. 245, apoaAacxKH c pacTaxcAbauMa ocxaxKaMa b BepxacneraacKax 

r.'iaHax (npenapax 191 

OGmaa AAUua aepaa 45—50 [x; AAaaa tcau 30—35 ji, Bucoxa — okoao 
25 (A, mapana okoao 27 p.; mapana BoaAyaiaux mcuikob okoao 20 p, nucoxa 
' ax okoao 23 p; niapnaa rpeGaa okoao 3 p. 

Tgao oKpyrAO-SAAiiacoaAaAbMoe, oaepxaaac b Gohoboii a noAapaoB apocK- 
i mijix — npaBB.ibaua obba hab oKpyataocxb (cxcMaxnaecKoe asoOpawcaae 

‘ Aaao aa ^ar. 31, 16 , IT). 3K3aHa ABycAoiiaaa. Ill.aT noKpuBaer abc xpexa 

xeAa; rpaaaau maxa Bupameau aeacao, aoBepxuocxb ero KpyauoGyropaa- 
I xaa. TpeGeab — no oraoincaaio k Bejnwaue xeAa TOA(^ua, OAaaaKOBoa bu- 

I coTU no Bcea a^bug. Koaxyp xena Kpynaoij^ccxoHqaTun; ^ecTOHMaxocTi, oco- 

I oeauo pe 3 Ko Bupaaceaa aa Gokobmx aacxax xeAa. 

I BosAymauc uemKii c^epoHAaAbuuc, apnKpcnAaioxca k xeay eyweauuMa 

I ocHOBaHBHiiB H HecKOAbKO pasABHHyTu BO GoKBM. Jliuiaa npaKpenAcnan 

McmKOB acao Bupawena. CexKa aa Memnax xteAKaa a aexKaa. 

no BeAHanae acKonaeMoe nHUibaeBoe sepno peaKO oxAnaacTca ox Bcex 
5 BKAOB PmiwccKUHB Pseudostrobus, ho ocTaAbmie Mop^oAorHuecKHC apnana- 

KH no3BOAHioT oTHGCTH cfo K axoft ccKHHn. MeAKHC JKc pasMcpu sepua enywax 
ocHOBaHHeM K xojiy, uxoGbt oxonty BHuy 6 mjio auho iiaaBanae minutus (x. e. 
OaCHfc MaAeHbKBH). 

MecTOHaxosaAeHHercH. roAoxira. 

PacttpocxpaHenne: Pinus mmuius noHBAHexca b oAHroAeHOBMX 
OTAOaBeBHfDC. B naBAOAUpCKOM npHBpXUmbC oxiteueu B CaMHX BepXHBX 
H 155 





ropHBOHTax HHHSHero ojiHroiieHa (sepx HerancKOH cbhth); b CeBepnoM IIpH- 
apaji&e pacnpocTpaHen tojibko b cpe^HeM ojiHroi;eHe. 

CeKi^HH Tae d^a S p a c h. 

nTjj iT.ua, oTHeceHHaa k ceKaHH Taeda, HMeeT anaHncoHflianbHoo lejio ^ 
TpanepHeBHAHO-OBajibHHM oaepraHHeM b 6 okoboh npoeKann. OKpyrjiHe bo 3 - 
rtyniHiie MeinKH npiiKpanjiBHiii k Tejiy niHpoKHMH ocHOBaHHHMH h HecKonbKO 
cABHHyTM K SpioniHOH HacTH TGJia ($Hr. 32 , 14 ), mHT xopomo BbipaHten h ot- 
HejiaeTCH ot GpioniHOH nacTii Tejia pySnaKOM. IIoBepxHOCTb ntnia MejiKj) 6 yrop- 
HaTaa. rpe 6 eHb yaKafi, poBHWH turn caeraa BoaHHCTUH, ABycaoHHHH, none- 
peano niTpaxoBaTbiH. Caoa mma offHHaKOBoii Toa^^IIHbI. rpaSaab y neKOTopbix 
3 K 3 eMnaapoB HMeei no apaaM 6 oabrane yxoameaDa. rpaanaa Meatfly xenoM 
H MemaaMH BHpaateHa acao. ; 

Pinus taedaeformia sp. nov. (pollen) 

Ta6n. XIV,' piic. 5-11 
1 3h 
IIpenapaT JV 2 1 

r 0 a 0 X n n: CkjBepHoe Ilpnapaabe, ropa Tac-Apaa, xacapaacKaa CBHxa. 
BcpxH cpeflHero 3oaeHa. 

06 maa flamia acpaa 67 — 82— 90 p; flanaa xeaa 60 — 70 p, BHCOxa 46 — oOp; 
Bbicoxa B 03 flyfflHbix MeniKOB 25 — 35 p, miipHna hx oitoao 41 p; niapaHa rpeC- 
iia 3 — 3,5 p. ^ 

Teao oeaabHOC nan BaanncoiiflaabHoe, oaepxanae b dokobou npoeKaiia 
xpaneaaeBHflHO-OBaabHoe. SapoflumeBaa 6opo3fla aexKaa. SKSiraa xeaa abv- 
caouHaa, o6pa3yex acHO BMpaHteaHUu max c xopomo aaMexiiofi rpaniiacH b 
BH fle BoaiiHCXoro nan npaMoro pySanaa. IIoBcpxHOCXb maxa MeaKo6yropHa- 
xaa. HiiHtc mnxa noBcpxaocxb xeaa xaKHte MeaitoSyropqaxaa, a b o6aacxii 
3apoflHmeBOH 6opo3flH — raaflitaa. IIo 6oKaM maxa na cnauHofi noBepxiiocxii 
3K3iiHbi y iieKoxopMX 3 K 3 eMnaapoB saMexao iie6oabraoe yxoameiine. Bcaefl- 
cxBne yxoameana maxa npa 6 okobob npoeKflaa oSpacoBUBaioxca xaa aasw- 
saeMbic «naeaaKB», xapaKTcpabie xaKHte flaa aeKOXopMX bhaob nbiabixbi cocea 
ceKiiaa Ombrae. rpe6eHb oxHOcaxeabao yaKaa, oflHHaKOBoa xoamnaH no 
ncea flanae. V neKOxopHX sKacMnaapoB, kbk ynoMnnaaocb Bbnne, rpeSenb ne- 
cKoabKO yxoamaexca no KpaaM (b o6aacxa npaKpeaaenna MomKOB). Ilpn 6o- 
KOBOM noaoHteaHn aepaa pasaaaaexca noaepeaHaa mxpaxoBaxocxb rpc6iia. 
m^ax ABycaouabin, o6a caoa oflauaKOBOH xoamaHU. 

BosnyniHiiie MemKa c^ponflaabHbie, necKoabKO yaaomenabie, npHKpenaea- 
Hue K xeay cynteaHUM (naorfla mnpoKHu) ocaoBaHaeM. 066 Who Memaa apa- 
Kpeaaaioxca no 6oKaM xeaa, b naHtanx ero aacxax, xaK axo oKasuBaioxca ae- 
cKoabKo cflBnayxiiiMa k Sproranoa cxopoae. IIoaxoMy paccxoaaae Meatfly bo3- 
flymabiMB McmKaMH, ecaa sepno pacnoaoateao b noanpaoii npoeKuna McaiKa- 
MH BBepx, — aeGoabmoc. CexKa MemKOB MeaKaa, aexKaa, paBaoMepaan no 
Been noBepxaocxa, b o6aacTn we npaKpenaeana a xeay caabao HSMeabaaeTca 
a nepexoflax b aeacBOxoaeaabin pneyaoK. 

IlbiabBta Pinus taaiaeformis no MOp^oaornaecKHM npnaaaKaM eecbMa 6 nH 3 - 
Ka R doabmaacTBy paaBOBaflaoexea abtabiiiit coBpeMeaaoro safla P. taeda t 
onacaanoB B. n. rpnayaoM c coaBTopaaB (in litt.) as rep 6 apnoro Maxepaaaa. 
HcRonaeMaa nuabi^a OTaaaaeTca ox CGBpeMeanoa aecKoabKOMeabamiitn pas- 
MepauB, axo, Bapoaea, aa^moflacxca a y auabnu flpyrnx ceniiBa. 

Mecxoaaxowfleaae: cm. roaoxan. 

Pa capocxpaaeaae: bba mapoKo paenpoexpaaea a xpexaaabtx 
ox.aowenaax Kaaaxcxaaa. B (^BepaoM Ilpaapaabe oa flaex aepBbia MaRCBMyu 
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B caKcayabCKoa CBBxe (BepxHMM sofleH) b saxeM npoflonataei Bcxpeaarbcfl b 
6 oabmHX KoaaaecxBax snaoib flo BepxoB epeflaero ojiHrofleaa. B IlaBnoflap- 
CKOM IIpBHpxbunbe B B SanaflHOB CnSapH bha paenpoexpaHea c cepeflHHH epefl- 
uero ojiBroaena (Bxopaa CBBxa). B 6 oaee Apeeiinx oxjioateHBHx BCxpeHaiOicH 
5 aH 3 Kne bbah, ho H 3 - 3 a oxKJiOHOHHn b pasMepax a hjioxoii ccxpaHHoexH ohh 
oTHeccHH It ceituBB Taeda. To we canoe mowho CKaaaxb h o nHJibn;e na oxjio- 
weHBB aexBepxoB cbbth KOHXHHeiixajibHHX oxnoweHBB. SKseMnnapu, bm- 
fleaeHHHe ns oxjioweaiiB aexBepxoii cbhxu, oxannaiOTeH MCHbrneii BeniiHiiHOB, 
HGM XOX we BHfl B CoJieO ApeBHHX CJIOHX. 

OGman flanna nH.TibiieBoro sepHa iie npeBHmaex 64 p, npn miipiiue xeaa, 
{jaBiioH 45 p, H fliiasicxpe MemitOB ox 25 flo 32 p. B ocxaabiiOM Mop^oaoiainc- 
cKue npHSuaKH HCKonaoMoro bhab Becbna CaHSKB k nbiabiie BHfla Pinus tae- 
da L. Ofliiaito B CHBCitax oiia oxiieceiia anmb it ceKniiit Taeda. 

B HacxoHiuee npeMH P. taeda pacnpocxpaiiciia b CeBepuoii AMcpitKc, rfle 
uGpasyex oomnpiibie .aeca no nBSMeiiHOCxHM u floaimaM peit. 

CeKunn Australcs Loud. (?) 

lluabua, oxiiocamaacH ycaoBHO it ceKanu Australes, imeex xeao oaaniico- 
HflaabiioH 4 *BpMbi c oBaabHbiM xpaneiiHeBHflHO- nair poMGoBHfluo-oKpyraMM 
oaepxainieM (b iioanpaou npoeitiiHu) h c B 03 flymiibiMH MemitaMH yr.aoBaxo-c$e- 
poHflaabuoB (|)opMbi. Memna necKoabito BHXHHyxH no bmcoxc h b noaiipnoH 
iipoeitaBH iiMeiox oaepxaiiBH yraoBaxue, GansKBe it xpeyroabiitiM. Hpnitpe- 
nanioxcn B 03 flymnbie Memaa it xeay cnabiio cyweiiiiuMH ocuoBaiiHHMH; rpa- 
HBfla Mewfly xeao.M h MemnaMn HexKan. n(HX nenciio BHpawen, a ecan uane- 
Haexen, xo iioitpbiBacx xoabito cnnaiiyio aacxb xeaa, yxoamancb no itpaflM. 
I^oiixyp xeaa npn noanpiioM noaoweiinu aepua iiaodpawaoxca caa 6 oBoaiiHCxoii 
aiiuBCB, a 3 K 3 HHa xeaa npoHnupyexca b bbac xoiiitoro oGoflita. C.xcMaxHqecitoe 
HSoGpawenne nbiabiibi xnna ceitnau Australcs b noanpiioii npoeitniin npcfl- 
cxaBacHO iia ^nr. 32 , 20 . 

McitonaCMan nHabpa, onBcaune itoxopoa npuBOfluxen iiiiwo, oxHCCcna 
K ceKABH Australes ycaoBuo, xan KaK, xoxn n imeex oGmiie qepxu c iiHabnon 
neitoxopMx cospeMeiiHUX bbaob b oaepxanBii xeaa n Bosayraiibix McraKOB, b xo 
we BpcMH oxanuaexcH oxcyxcxBBCM acao Bbipaweaiioro mnxa iia ciimniou aa- 
cra xeaa. 

Ptnua aingularta sp. nov. (pollen) 


Ta6ji. XIV, puc. 12—16 
IIpenapaTM JMi 2 , 255 -|^ n 259 


r 0 a o X a n: CcBepnoe ITpBapaabe, ropa Tac-Apaii, Mopcitnc raniiw 
anwanx ropasoaxoB epeflaero oaaroaeaa (npenapax JNTs 2 •^). 

OGmaa flanaa sepna oitoao 95 p; flaniia xeaa 47 — 56 p, BHCOxa oko.xo 4 .)p, 
mapaua oKoao 55 p; mapaaa Bosflyidnbix MemaoB 50—58 p, BHcoxa oKoao 48 p; 
mnpana rpeGaa 1 , 5—3 p. 

Teao c^epoHflaabnoe nan saanncoaflaabaoc; b noaapuoa itpocKnan — 
oBaabaoro, a naorfla xpanenacBBAaoro oaepTaana. 3K3Hua TeaaflBycnofinaH, 
o6a caoa oflHHaKOBoa xoamaubi. Ha cnaiiaon aaexa xeaa aKsana oGpaayex 
aeGoabmoa max, Koxopua nc nneex pesKo BHpawenaux oaepxanafi, a aesa- 
%texHO caaBaexcH c MeaKo6yropaaxoH cKyabnxypoa Gokobbix noBcpxuocxca 
xeaa. CxpyKxy^pa 3K3 Bbu aepnBCxaa, IIoBepxnoctb maxa McaitoGyropnaxan 
aaa MpaMopoBBflHo-^yropaaxaa. Ha Gorobux noBepxnocxax xeJia, b tcx yaa- 
cxKax, rflc wnxa nex, pneyaoK noBepxaocxa RpyaaoxoaeanMa. rpeGcnb ya- 
ttag a oflnnaROBoft xoantnabi no sceft flaaae naa cotocm oxcyxcxByex. 
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B TOM cjiyqae, Korfla oh uaMOHaeTCH, KOHxyp ero MeaKO^ecTOH^aTHa; Tor^a 
B 60KOBOH ^ppeK^HH xopomo BHAHa nonepe«iHaH raxpHXOBaTOCTi. rpeDna. 
KoHxyp xeaa b oSaacxH npiiKpenaeniiH MomKOB MeaKO^ecxoHHaxHH. dxa 
ocoCeiiHOCXb HaSaioAaexcfl y nHatpeBux aepeii its naaSojiee mojioahx ropit- 
30 HX 0 B uaAeoroHa; aopoHOBHo 3 K 3 eMnji«pH oShhuo jinnieHH saMOXHUx Bupo- 
cxoB iia 60KOBHX cxoponax xejia. 

Bo 3 Ayiuiiue MeiuKii c^epoiiAaJibHMO, ucckojibko BUxnnyxH^ no bhcoxo, 
iipHKpeimenH k xeny cyHceiiEHMii ocuoBaHiiflMii 11 b nonapnoii npoeKHnu 
IIMOIOT y eonwuHHCxBa nwnnueBwx sepen yrnoBaxHO onepxaHiia. llocjieAnee 
OXHOCIIXCH K pa3HOBHAHOCXflM, BHACJICHJIUM H3 HailSoJiee BHCOKHX rOpHJOll- 

xoB najieoreiia (xa6ji. XIV, piic. 13 ii 14). 

Bonee ApeBHiie $opMW hmoiox moiukh c oHepxaHiieM b biiao hohxu npaBnnn- 

HOH OKpyjKHOCXlI. 

CexKa na MoniKax veman 11 MCJinan. tDopna hbcck oJin3Ka k iipHMoyrojii.- 
iion; nHCHKii oGunuo chjibho BUXHiiyxu no Bucoxe MemuoB 11 iiocxcneiiHO in- 
pexoABx B paAnajibiiyK) luxpii.xoBaxocxi.. 

Ilujibna Pinus singularis iimcct ueKoxopoo cxoacxbo c Pinas palustrts 
Mill. 113 ropGapiioro Maxepiiajia. HoKOXopuM oxjihhiicm ox iieo Moryx cji\ - 
>KUXb Gonee yrjiOBaxue onepxaiiiiH $opMW xejia 11 BOSAyraiiux mcuikob, a xan- 
jKO anannxdjibuo Gojiee xonnan 3K3iina xejia. CneAyex oxMOXiixb, hxo nunbua 
Muonix coBpeMennux bhaob poAa Pinus imeox SHaHiixejibiiHO oxKJioiiCHun ii 
napHapnH b pasMopax h (liopMe aepoii Biiyxpn oAuoro h xoro we bhab. B hoko- 
xopHx cjiynaflx ociioBnan Macca aopeii hmccx cboh cnepinimnecKiie ocoGeBHO- 
cxH, KOXopMO ABiox npaBo iioHxii c nojiiioii ynepeHHOCXbio ABBaxb bhaobog onpc- 
Aeaenue. B hcjiom we pnAO cnynaeB cpeAii oGmeii Maccw nbiJibAU, npiniaA- 
aewamefi k OAHony bhav Pinus, Jiiiiub ncGonbinaa nacxb aepeii iiMcex Knaccii- 
HecKVKD (bopMy, ocxaabiiHC we imeioT nencHbie iipiisnaKii aiiAa. TorAa iipii 
xapaKTcpncxiiKe bhab npiixoAiixcn GaaiipoBaxbCH na Mop^ononmecKiix oco- 
GeimocTHX HCHO BupawcHHbix xiinoB aepcii. IlpiiMepno 70/o nunbUM f'tni/.s 
palustris, BUAeJieimori in KonjicKunii rcpGapiioro MaxepnaJia, oGjibabiox xa- 
paKTCpubiMH npn3iiaKaMii, Koxopuc Banxbi b ochobv iipii oiipeAeJieniin. c- 
xaJibiiwe aepiia nMeiox cnjibiiuc oTKnoiieniinnaK b cj^opMC 11 OMcpxaiiiinx.TaK 11 
n pasMopax. nuJibua Pinus singularis cxojwi^ c xoii nacxbio iibinbiicBbix aepei. 
Pinus palustris, y KOTophix nosAyraiiHC Mcnmit hmoiox yr.ionaiMe oBcpxannH 
It xonnyio OKanny na xenc. 

M e c t 0 H a X o w A c H n c: cm. ronoxint. 

• P a c n p o c x p a H e n It c: (|)opMa, itMeioiuan Gonbuioo cxoactbo c I . 
singularis, no noA iiaaBaiiiicM Pinus ceKHiin Eupitys nmi Pollenifes ly\i. 
Pinus silvestris BcxpeqaeTcn n oniiroHOHOBbix oxjiowetniHX BanaAHOii fc^po- 
iiu na lore EBpoiieiicnofi Macxn CCCP, na Vpane, n Kasaxcrane. B Upii- 
apajibe nMJibua axoro Biwa BCxpcncHa b otAOweiinfix xacapancKOii cmixu 
(aonen), b bhag eAniiiriHux aepcn b cncKxpax in ncraiicKiix ornowennii, a xanwo 
B KonxiiuenTajibuiiix oTJioweiitiHX IIpitapajTbH h ripiiiipTHnibfT. 

CoBpcMeinioe pacnpocxpanciinc Pinus palustris Mill, n qchobhom npii- 
vponeHO K pafioiiaM CeBepiioii /VnepiiKin Pinus palustris ne ntoGnx ropniix 
paaotioB It hbahctch AcpaaoM paBHiiiiiiMX MccToounTaiitin, c cyxiiMn necMa- 
iiUMn nonnaMB. OGpaaycx nncxiiic cBerjiMC .icca, b noAnccnc Koxopux nacTo 
BCxpeMaerca najibMa Sabal serrulata. 


CoKiinn Banksia Mayr. 

linn nanbUH, oTHeceiiHoft k cenunn Banksia, xapaKtepna ncGonbmuo 
pasMepa, BAHnncoimanbHoc xcao, Koropoc b Gokoboh npoeKpnH itMoex yrno- 
Baxo-ajinmiTiwecKoe oTOpTannc c AyrooGpasnaM sarnGoM na cnnHuofi MacTii. 
BoSAynmae MemKH. c^ponAaiibnae njin noAvc^pOHAanbHae, npaKpennenH 
K GpioniHofi noBepxnocxn xena ysKiiMn nnn nrapoKiiMn ocHOBaHHaan. 


y HGKOXopHx 3 K 3 eMnjinpoB MemKH HMGiox yrjioBaxue onepxanHH. IHhx y Gonb- 
mHHCXBa 3 K 3 eMnjiHpoB HMeex echo napawennyio rpauHn,y. FpeGeub ysKHii^ 
nonxH OAiinaKOBOii xojhahhh no Bceii AJiiine, Konxyp rpeGun MeJiKo^ecxonnaxaii 
iiHH poBHHH. 9 K 3 UHa iia cniiHuoM nacxH sepna (mnx) ABYcnoniiafl, b Gojibrann- 
cxBG cjiynaeB imwniin cjioii 3 K 3 iinbi necKOJibKo xoame Bcpxnero (cxeMaxnne- 
cKoe naoGpawenne najibnu sxoro bhab Aano na ^mr. 32 , 23 ). 

IlajibAa, npiiHaAJiewainaH k cokhuh Banksia, iieoAnoKpaxiio yiiOMiinaeT- 
CH B nnxepaxype npn onncanHii cnopOBO-iibiJibueBbix cneKxpoB in oTjioweiiiiii 
TpexiiMnoro it Mejionoro Boapacxa. 

Pinus banksianaeformis sp. uov. (pollen) 

TaC.a. XV, piic. 1—4 
IIpenapaT A's 186 

r o n o T It 11 : IlaBJiOAapcKoe npHiipxMuibe, iioc. llapaMonoBKa, ckb. 1,. 
rjiiina iioAiviayKOiiiixoBoii xojiinn (mcji — iiajieoren). 

OGman A-niina aepiia 60—75 p; AJiiina xejia okojio 48 p, nucoxa oko;h) 
25 p, iniipiina 23—25 p; Bucoxa B 03 Aymnux McmKOB oko:io 22 p; Bucoxa rpeG- 
na 1 , 5—2 p. ^ „ 

Tcao ajuinncoiiAaabnoe, yrnoBaxo-sjuiiinxiiHecKoe n Gokoboh iipoeKniiii. 
CiiiiiiHaa nacxb xejia AyrooGpaano narnyxa. 3 K 3 iina ABycaoiiiian, oGa cjion 
oAiinaKOBoii xoamiiubi. C.ioii itacxojibKO HeaaMexiio iicpcxoAHT oahh n Apyroii, 
axo rpaniina MCWAy hhmii yjiaBaiiBaeTca c xpyAOM. Uliix iioKpanaex ciiiiiinyio 
nacxb xejia it GGnbmyio aacxb Gokobux ero iioBcpxnocxeii. Ppanitna mttxa n bii- 
Ae Bo.nniicTori aiiniiii npoxoAUx no iiiiwiieH aacxii GoKOBoii noBepxnocxii xcna; 
iinorAa rpamma iieacnaH. IIoBepxuocTb mnxa MO.xKOMpaMopoBUAno-Gyrop- 
aaxaa. FpeGeiib xoimnn, oAnnaKOBon xoamuHU no Bcefi AJiiiiie, iiMcex 110 - 
iiepeaiiyK) nixpiixoBaxocxb n noaxii ponnuii Koiixyp. V aacxii Bcxpeaeniibix 
iiMjibneBiJX aepen aaMexiiM neGojibniiie yxoninenmi oKaiiHU b oGaacxii npii- 
Kpenaeiiiin BoaAyinnbix mciukob. 

Bo 3 AyuinMC McniKii, c^cpoiiABJibiiue unit nonyc^eponAanbiiMC, MeaKiie 110 
cpaBiicniiio c BeaiiHiiHon xcaa, npiiKpeiiaenu k Gptomiioii aacTii xeaa. CexKa 
na MCuiKax Meanaa it iieaciiaa. B Mccxe npiiKpenaeuiia McmKOB k xeay cexKa 
nocxeiienno Ac 4 *opMiipyexca, n piicynoK noBepxiiocxii McmKon cxanoBiixca xa- 
KiiM wo McaKoxoneanbiM, uan it Gyropaaxaa aoBepxiiocxb xeaa. 

llcKonaeMaa iiHabna iiMcex Buemnee cxoacxbo c coapeMeniioii iibiabnoii 
Pinus Banksiana Lamb., oxaiwaacb ox nee Goaee yraoBaxHMH oaepxaitiia- 
Mii MemKOB It xeaa 11 Meiice acnofi cexKofi na McraKax. KpoMC xoro, rpcGeiii. 
y ncKonacMhix bhaob itecKoabKO J^e, mcm y coBpeMennMX. 

HcKOxopbie tJtopMM, BCCbMa GansKHO no oGuihm Mop^oaornaecKHM npu- 
3 HaKaM, no oxanaaiomHecH Goabmeii BeaHqiiiioii, iiaanaiieM acuo BLipaweii- 
iioii cexKH iia MemKax h Goaee OKpyrawM oaepxaimeM xeaa, BbiAeaenu na xa- 
capaiicKHx rann maxoAmunx na rope Tac-Apan b CeBepiioM Flpnapa^e. tPopMy^ 
Bxy aBxop Bcxpcaaa xoabKo b oxaoweiiHax aoucnoBoro Boapacxa b Upuapaabe' 
H B onoKOBUx cpeAiieaoucHOBbix rannax b llaBaoAapcKOM IIpHnpxHrabe. 

HsoGpawemie Pinus banksianaeformis m aoueiioBUx oxaowcnHfi cm. iia 
xaGa. XV pnc. 3 11 4 . (Dopna BUAeaeiia, sapncoBaHa h MnKpo^oxorpa^HpoBaiia 

c npcnapaxa 2 -^. 

M c c X o 11 a X o w A 0 11 h e: cm. roiioxnn. 

PacnpocxpaiicHne: ^opMU, Mop^oaornaecKH GansKHe k Pi- 
nus banksianaeformis, imeiox, no-BHAHMOMy, mnpoKoe pacnpocxpaHeiinc b mc- 
aoBbix oxaowcHHHx, bgah cboc iiaaaao eme co cpcAnero Mcaa. B airrepaTypc 
Mowno BcxpexHTb ynoMHHaiiHe o noAoGnofi $opMe b BcpxHCMeaoBbix oxaowe- 
nnax CpeAiiero n lOwnoro Vpaaa, SanaAnoS CnGnpH, Kasaxctana n b lowtiMX 
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u aanaaHHi pafioHax EaponeHCKOH mcth CCCP. OTMeaena Ha aanaw Ea- 
POHH, B MBaOMHCKHX H HHHIHHX OTjenai ””“^*^“953 “S' 

SjiHSKaa K P banksianaeformis, onHcana H. A. Bojixobhthhoh (lyod, Taoji. 
XII, $Hr. 9 , io H 11 ) nofl HassaHHeM P. subconeinua Naum. (Oedemosaccus 

'“‘‘cobpShh'II Lh Pinas Banksiana L a bi b. pacnpoOTpaHBH b CeBOpHOH 
AMeoHKe Ib ochobhom b KauaAe). 3 to caMHii ceBepHUU bha coceu CeBepHOii 
AMeDHKH. P. Banksiana Lamb. MoposoycTouauBa, cejiuTca ua necaauHx 
noMBax- o6pa3yeT SoJibrane ueca. Bo3mo3kho, ^^o onifcaiiHBiH uaMU bhh Sbiji 
T aume kaHboaee xonoAoycTouHHB, tbk nau noABJiHexca oh b cneuTpax nepe- 
l^orTv^ZonTaorlL k naueoreny. KOxopHH, nan HsaecxHO. auaMeiiyex- 
cfl oxHOCHxeabHHM HOXOJioAaHneM. 


Finns aff. Iialepensts Mill. 


Ta6ji. XV, piic. 5 
3 h 

ripenapax 3 


06 mafl AuuHa aepaa 73-80 fi; AJiuua xejia 48-52 p., Bucoxa 22— 30 p; 
BMCOxrBoaffymHbix SemKOB 25-30 p. mupHua 25-31 p; mupaua h bhcotb 

^ Teuo 3AAHncoHAaJibHOH $opMU, c OBaabHLiM HUH auAnuximecKHM onepxa 
imeii B eoKOBoii npoeKunn. aKSHHa ABycjiouHaH. Ha cnuuHOu n 6onbmcu ua- 
CXH 60KOBHX uoBepxHOCTCH 3 K 3 Hua oSpasyoT lUHT. Tpau^a muxa npeAC a 
BHOHa H3BHAHCXOH JIHHHOU. Kpafi iHHTa cnePKa yxonmen.^ HoBepxHOCXb miixa 
MenKO-naocKoSyropMaxaH. TpebeBb HemepoKUH, ABycAOHnuu; hhtkhhh caoii 
'uecrnbrZme Bepxuero.' HlnpHua rpeban oAniiaKOBaa no bcoh Aunue 
KOHXVP cro noHXH POBIIMU, HHOXAa B BHAO caa6o BoaiiHCxou aiiimn. HoBepxHOcxi. 
xeaa BUG muxa MeaKoSyropnaxaH. byropaaxocxb ueflCHaa. 

Bo3AVmiibie MemKu c^ponAaabHue, caexKa ynaomeHHwe, npHupenaGHM 
K xcav uecKoabKo cymenHMMH ocHOBauHHMU b bpiomHOii uacxn xeaa. rpminm» 
iipHKpenaeHHH McmKOB k xeay aexKaH. CexKa MemKOB HCHaa u aexKaH. flieii 
KS cexHu Kpynubic. $opMa poMboBnAHaa. Ho aanpaBaeiiHK, k Mccxy npHupe- 
iiaeima McmKOB k xeay pasMep aaeeK caabHO yMGHbmaexcH. 

OuHcannHii biia oxaiiaaexcH ox naabAH Pinus banksianaeformis MCHee 
vraoBaxHMH oaepxaHHaMii xeaa n MoraKOB, 6oaee KpyuHOii h 
Bha BHAeaenHMtt iiasin h 3 naaeorenoBtix oxaoateHHH, HMcex 6 an 3 Koe cxoa 
CTBO c HHUbAOH HHHe HCHBymero BHAa P. halepensis, ox Koxopou oxaHHaexca 
jinmb HGCKoabKO MeHbraeH BeanaMOH. 

MecxoHaxoJKAeHHe; CeBepaoe Hpuapaabe, ropa Tac-Apau, 
MODCKiie raHHbi xacapaucKofi cbhth (cpeAHHH aoAGu)* 

MopcKue ^ ^ 3 „ „ e: nuama Pinus aff. halepensis BcxpeueHa 

ToabKO B xacapaHCKofi cbhxg (cpeAimfi aoueu) b CeBepHOM Hpeapaabe. 

cSSr^MeHHHH BHA Pinus hSepensis Mill. pacHpocxpaueH b aanaAHOU 
qacra C^AioeMHOMopcKoS o6aacxH. JI»6iix paBHHHHue Mecxoo6nxaHnH, Ha 
6oabmHX BMCoxax noaBaaeTCH peAKO. 


CCRUBH Eupilys Spach. 


Hbiabna, oxaecGHHaa k ceKuan Eupitys, HMeex oKpyrao-aaaracoHAaabaoe 
Tcao c npaBHabHMM Tpane«neBHAHo-oBaabHbiM oaepxaHncM b 6oKOBon npo- 
cKHttH fdinr 32 . 21 ). 8K3ima xeaa ABycaoHaaa, 06a caoa no«ixH BcerAa oAHHa- 
koboStwhuhhh. mm HeHMeeTpy6TOKanorpaaime; rpanHAa 
BoaHHCXoS aiiHHefi. rpe6eHb raaARna aan oaeab caa6o BoaHHCXMa. Me^a 
V nun^m Pinus ceKAHn Eupitys - upaBaabHOH c^epoBAaabHoa $op^, 
npHKpenaeuM k way cymeraMii ocHOBaaaeM it aecKoabKo cABHttyxM k epiom- 
Hofi cTopoHe cro. Cexita na MemKax aexKaa. 


Finns protosilvestris sp. nov. (pollen) 


Ta6a. X.V, 


npenapax 191 


r o a o X H u: HaBaoAapcKoe IIpnnpxHmbe, Sana noc. HapoMOHOBKa, 
B 16 KM sanaAHce r. HaBaoAapa, ckb. 1, o6p. 245, BcpxHHe oxAeau aeraHCKHx 
ranu (sepx HHatuero oaHroueua). 

06mafl Aanna sepna 90—105 p; Aanna xeaa 60—70 p, Bucoxa 45—55 p, 
ranpHHa 42—50 p; BHCoxa B03AymHbix MemnoB 36—45 p, lunpiiHa ux 40—42 p; 
mupHEa rpe6HH 4,0 — 4,5 p. 

Teao saaHucoHAaabHoe, oaepxaHHe b 6 okobou upoeKAHH — OanSKoe k xpa- 
ueuneBHAHOMy, b noaapHoii — npaBHabHO-oBaabnoe. OKsuHa ABycaouHan, 
caoH OAHiiaKOBou xoamHHbi. mm noKpHBaex xoabKo cnHHHyio aacxb xeaa. 
TpaHHua mnxa naobpamaexcH uohxh npHMoii anuHcii. PyOaHK no Kpaio uinra 
oxcyxcxByex. SapoABimeBan 6opo3Aa BupaHtena Henciio. SKanna Hnme mnxa, 
Ha 60KOBLIX II Opiomuoii nacxHx xeaa, nonxH raaAKafl, iiuorAa HencHOXonen- 
Han. HoBepxHocxb muxa HeHCHOHMnaxan nan iiencnoMpaMopoBHAHaH. Fpe- 
6eHb — oAHiiaKOBou ranpuHii no Bceu Aanne. KoHxyp rpeOnn MeaKOHSBHan- 
cxHH, nonxH poBHUu; b Sokoboh npoeKunn xopomo bhabb uonepeniiaH mxpn- 
xoBaxocxb. 

BosAymHHO MomitH c^eponAanbiiBie, iieMHoro ynaomenu no SHcexe, npn- 
Kpenaenu k xeay cymennuM ocnoBaimeM n HecKoabKO CABHuyxu na Opiomnyio 
nacxb xeaa. KorAa nbrabAesoe aepno naxoAnxcn b nonapnoM noaomennH Mera- 
KaMH BBepx, xo, H 3 - 3 a xoro, Hxo MemKH CABHHyxbi na Spiomnyio cxopoey, 
HHorAa co 3 Aaexcfl aomuoc Buenaxaenne, SyAxo ohh npaKpenaenu k xeay mn- 
poKHM ocHOBanueM. CexKa Ha Memuax BupameHa hgacho, nneuKH cgxkh hg- 
paBHOMepnoH BeannHBU. Ha ueiixpaabHbix nacxnx MemnoB pncyuoK cex- 
KH yaaBaHBaexcH npn yBeannennH b 400 paa, na nepn^epnmibix we 
ynacxKax pncynoK ee naMeabnaexcH n nocxeneuiio caaBaexca c xonennou 
cxpyKxypoH xeaa. JIhuhh npHKpenaenHH MemnoB k xeay nexitan. Vroa 
MewAy aneneu oaepxannn xeaa n MemKOB (b mocxc hx npnKpcnaennH) 
Bbipawen hcho, b ocoOghhocxh, ecan scpno naxoAHxcH b 6 okobom noaowe- 


HcKonaeMBH nuabAa no Mop^oaomnecKHM upesHaKaM HMeex cxoacxbo 
c nuabAOH HHHG HCHByineH Pinus pinaster Sol., onncaHHOU B. H. PpHuy- 
KOM c coanxopaMH (in lilt.); oxaHtaexcH P. pinaster Menee hcho BupaweHHOH 
cexKuH McmKOB, 6oaee ynaomeHHOH ^opMou KSMep MemKOB h 66abmHMH pas- 
MepaMH. 

MecxonaxoatAGHne: cm. roaoxan. 

PacnpocxpaHCHHc: IlaBaoAapcKoe IIpHapTumbe, naaeorcHOBbie 
MopcRHe n KOHxnneHxaabHue oxaowcBHH. B Apyrnx Mecxax HeHasecxHa. 
Bobmowho, hxo hc 6btaa pacnosHana n H3-3a cbohx KpynBUx paaMepoB npn- 
HHMaaacb anaaBXHKaMH sa nuabuy can nan noxTu. 

CoBpeMeuHoe pacnpocxpaHcane bhab Pinus pinaster S 0 1 ., c nuabAOR 
KoxopoH MoacBO cpaBBHXb HCKouaeMbiH bha cocHbi npBMopcROH, npHypoaeBo 
R cxpanaH CpeAnseMHOMopcROH o6aacxH h r kureoh abcxh eBponcHCKoro no- 
6epembR AxaaHXEraecRoro OReana. Ceanxcn no 6eperaM Mopn, aK)6HT cyxne 
RaMeancrue horbu h aiohei. 

IIoRBaeHHe nunhUfs ' Pinus protosilvestris b MopcRBx oxaomenHHX Bepx- 
BHX oxAeaoB HeraHCRBX rasB, x. e. b xo BpcMH, kofab AeraHCRoe nope yme 
saKaHHHBaao cboh ahra na nayAaeMOH xeppnxopBH h BCRope BBHaao oxcxy^ 
naxb, MOHtHo cBBsaxb c HBneHHBMR noAHRXBR 6eperoB£ix yAacxROB a c o6pa- 
soBaBBCM oxMeaeH b npH6pe»cBUX aiob, HaBocmoxx CRabnuitB BOxpaiiB. 
no>BiiAH]itoMy, BOHBaeBRe nuabAuP. protosilve^s xaRate cBusaao c yea- 
aRBanmeicH apSARsaARSH KaRiiaxa. 

11 X^pfSU rttH, Bun. 6 Igt 
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pinus aff. silveatris L. 

Ta6ji. XV, pHC. 8-11, 13 ^ 

IIpenapaTU 161 , 162 -g- h 163 

06iiiafl finHHa aepna 72 — 75 (i; flJiHHa lejia okojio 55 p., BHCOTa 35 42 p, 
mnpHHa 32—40 p; mapaHa BoaRymHUX MemKoa 25—27 p, Bticoxa hx 24— oU p; 
mapHua rpedna OKoao 2,5 p. 

Teno anjiHncoHffajitHoe, c Tpanei;HeBHAHO-a 3 iJiHncoHffanbHUM oaepiaHHeM 
B 60 KOBOH ^poeK^HH. B nonapHOH ^poeK^HH tgjio HMeoT oaepTanae npaanjib- 
Horo OBana. SKSHHa flBycjioHHaa, odpaayex na cbhhhoh h oTqacTH na ookobux 
HacTHXTejiamHT.IIoBepxHOCTBmHTaMeaKoSyropaaTafl, rpaHHi^uero ne Bcer- 
«a flCHO BupaateHH. FpeCeHt yaKHH, nonepeaHO HcqepaeHHUM, oAHnaKOBoa 
ToauqHHbi no Bcea fljiaae, Koaxyp rpe 6 HH noHra poBHua. J^BycnoHHOCTb OKsa- 
HBi Aaace b odnacTa rpeSaa ajioxo paajiaqaaa. 

BoaflyniHue MemKH npaKpenneaH k leny ysKna ocHOBaaneM a caabHO 
cffBBHyTbi aa 6pioinHyK) nacTb. JIhhbh rpaHaabi npaKpenaeaBa MomKOB bu- 
paHceaa aeiKO. CexKa aa MemKax qeikaH, HneaKH HeapyaHHe; oaa oAaaaKO- 
Boro pasMcpa no Bcea noBepxHOCxa modikob a xojibko y caMoa rpaHanbi npa- 
KpenneHan MemKOB k xejiy saaMexp ax aiianaiejibHO yMenbinaoxcn. 

HcKonaeMHB bba hmoox Sojibmoe cxoacxbo c ntuibAOB cospeMonHoa cochu 
Pinus silvestris L., pasHOBBAHOCxa Koxopoa onacanu M. X. Mohocsoh^mo- 
naaoB (1949), B. B. 3ayep (1950) a B. 11. rpaayKOM c coaBxopaMa (in litt.). 
Ham BBA no paamepaM 6jih3ok k aaaeojiee KpynHbiM paanoBBAHOCxaM aHJibnu 
coBpeMOHUoa P> silvestris. 

MocTOHaxoHCAeHae: IlaBnoAapcKoe npaapxbinibe, ckb. 1, 
rJIBHbl HHJKHBX r0pB30HX0B KOHTBHeaXaAbHHX OTaOJKOHaa (cpeAHHB OJIHTO- 
nea) a Bepxaae ropaaoHxu qeraaCKBX rjiaa (anwHaa oaaroaoa). 

Ilbmbaa BCKonaoMoro bbab Pinus aff. silvestris saaqaTeabao aapbapycx b 
pasuepax b aaBHCBMOCxa ox cxpaxarpa^aqecKoro noaoweaBH aaxoAOK. Taa, 
6oabmBBCXBO 3 K 3 eMnaapoB nbiabAU P. aff. silvestris pasaepoM 50—65 p a 
Moaeo apaypoqeao k nnaoaeaoBHM a qexBepxaqaHM oxaoateaBHM (xaoji. XV, 
pac. 14, 15, 16). 

PaaaoBHAHOCXb nuabipi Pinus aff. silvestris L. aecKonbKO ooabraax paa- 
MOpoB, noAo6BaH H3o6paH(eBBOH aa Ta6a. XV, pac. 12, acaecKonbKo ooaee 
KpynaoB cotkob, Bcxpeqaexca b caearpax aa cbbiux bbbrhbx oxAejioB naneo- 

Aoaa (apeaapax 180 -^). Bo3moh«bo, qxo apaBaabaee aaabiBaxb ero ae 

Pinus aff. silvestris, a P. silvestrieformis. C Apyroft cxopoaM, noqxa towag- 
cTBCBBoe CXOACXBO c ounbAOH coBpeueaBOB Pinus silvestris noaBonaox 
aocTaBaHXb ee c axau bbaoii , AonycKaa paaaee noHBaeaHO Pinus ceKaaa Eupi- 
tys BO ^ope KaaeoaoR. 

PacnpocxpaaeaBo: nauibqa P. aff. silvestris — oahh h 3 aaa- 
6onee pacnpocTpaaeaaHx bbaob nuAbqu Bcero poAa Pinus, b aeoreaoBHx ot- 
aoateaanx EBponcacKoa a AaaaTCKofi: qacxa CCCP. Oahsko bba aaBecxea 
B 3 OTAOHteBBM naAeoroHa (BopxoB ero) AsaaTCKoa a EBponeacKoa qacxa CCCP 
B BHAB BAiiHHqHHx BaxoAOR. OSuqoH B MBOABHe EBponu a aana^oa qacxa 
CCCP. fOapoKO pacapocxpaaea b aaBoaeHOBHXoxnoweaHHxEBponeacKou qacxa 
CCCP. B Kaaaxcxaae Bcxpeqaexca b 6oAbtitax Ronaq^Bax, npeaMyatecxaeaBo 
B cpeAaea a BepxHeMoaaroqeHe, Battoneae, MBOq^B-quiBoqeae a b qexeepxaq- 
B£ix oTAoaReaanx. . 

CoBpeaeaaoe pacnpocxpaaeHae Pinus silvestris secBiia oSmapao. rpaaaqH 
ee apeaaa pacapocxpaanioxca baoab Bcero aaxepaRa Espasaa, acRAcoqaa 
^aqbaeBocxoqBUfi Rpafi, ex TO Ao 50® c. m. Hpa axon oaa aiieex secbita 6oiu»“ 
mofi mapoxauB Asanasoa, Bcxpeqaacb ox paBaaaaiix aecx ao ropasix pafio- 


BOB. Oabh b 3 naadonee pacnpocxpaaeaHHX bbaob poAa b ceBepaoM aonyma- 
paa, xaKHce o6biqHoe a noqxa eABBCxaenaoe Apenecnoe pacxeaae iohchbix cie- 
nea. 

PoA 'JOsuga Carr, — Tcyra 

Ilbinbqa pBCxenaa, npanaAnewamax k poAy Tsuga, aaeex c^epoBAanb- 
nyio 4)opMy. Paaaep nwjibAeBHx aepen napbapyex ox 50 ao 110 p b saBacBMOCxii 
*01 npHHaAJieHfHocxa k BBAy. Teno nbinbaeBoro sepaa oGneqeno b Moputnaa- 
cxyio o6oAoqKy, 6ojiee ana aenee paBaoMopao oxcjianBaiomyiocn ox xeaa. 
B npooKABa oxcjiaaBaioniaHCH, coSpaaaaa b ckabakb bjib Mopntaiibi o6oAoqKa 
oSpaayex kbk 6h Kaany BOKpyr xena c aepoBauM 4>GCXOBqaxbiM KoaxypoM. 
Koaxyp aepaBaoMepao nonepeqno acqepqea, qxo oSycjioBneao npoeKaaea 
cxeaoK CKJiaAOK aKaaau. 

Ec.in Mopmnabi ana canaAKa rnyCoKae, xo noaepxaocxb aepna HMeex 
Kpj'^naocexqaxyHj cxpyaxypy [Tsuga diversifolia (Maxim.) Mast.]. 
Cexaa axa HBanexca peaynbxaxoM npoeKRaa pe6ep ckabaok aa aaaaae. 
HeKoxopue bhah Tsuga hmoiox 6yropqaxyK) aKsnay, ae cjinxyio b canaAKa 
[Tsuga canadensis (L.) Carr., onacanaan B. B. 3ayep b 1950 r.J. 

B BCKonaeMOM cocxoaaaa nbuibqa Tsuga Bcxpeqaexca b Bepxaenaaeorc- 
aoBux oxnoHteuaax EBponeacKoa qacxa CCCP, b xpexaqabix ornowcaanx 
Vpajia, B njiHoaeae IIoBoaHtbn. B 6oJibmoM KoaaqecxBe Bcxpeqaexca b Maoqe- 
aoBLix oxAOHteaaax EBponeacaoa qacxa CCCP a aa KOjkbom Vpane. 

ABxopoM naaAeau abb bhab nbuibaH Tsuga b CeBepaoM Kaaaxcxaae a b Ce- 
BepaoM ripnapajibe, b oTAOJKeaaax nepBoii a Bxopon cbrx Koaxnaeaxanbnoro 
ojiaroAeaa, x. e. b cpeAaeM onaroaene, a xanme b 6oace BbicoKax ropaaonxax 
onaroaena a b Maoaeae. B cneitxpax, coAepwamnx abuibay Tsuga, KpoMO 
XBoanbix, oSiiqao npacyxcxByex nbiAbqa mapoKOJiacxBeaabix nopoA. b ocuob- 
BOM npnBaAAemamnx k nacxonaAHOMy ROMnaeacy, qxo CBBAexeAbcxByex o cpao- 
anxcAbBO yMepeaao Baamaux ycaosanx o6nxanan. B KoaxBHeHxaababix ox- 
aoweanax Kaaaxcxaaa BHAeaeao abb bhab nbiabau Tsuga: Kpymiaa a MeaKaH. 
Kpynaaa nuabaa OaasKa no Mop^oaoraqecKBM npasaaKaM k naabne coBpc- 
Meaaoa Tsuga diversifolia (no onacaanaM 3pAXMaaa, 1943, a 3ayep, 1950). 
OAnaKO Hcno Bbipameanaa ccxqaxocxb aa noBepxaocxn ncKonacMoro aepaa, 
o6ycaoBaeBBaH cpasBaxeabao CBHMexpaqao pacnoaoHteaBbniH MopmuaaMu 
3R3BBU, ae no3Bonaex noaaocxbio oxowACCXBaxb axox bba c coBpeMeaHUM sn-r 
AOM. BsHAy xoro, qxo nuabaa coapemenabix pacreana Tsuga emo aeAocxaxoq- 
no BByqeaa, ocxopoacaee 6yAex acKonaeMbiM ^opMaM npacBoaxb bhaoboo 
B aaBaane no Mop^oaoraqecRBM npaBaaKaM. 3xo aasBaaBe, CBcxeMaxaqecRoe 
b oxBomeaan poAOBoa apaBaAnemaocxa a acRyccxseaBoe b oxiiomeaBB apa- 
naAneacBocxa r BBAy, cneAyex cqaxaxb BpeMeBB£iM(dxo Racaexca Bcex bbaobbix 
B aBMeaoBaaBB acRonaeMOB nunbqbt RafiaosoBCRBX oraoHceanH), xaR RaR 
CO BpeMeaeM, asyqBB nbutbqy abme maByatBX pacxeaBB, mu cyMseM 6 oaa*‘ 
mBBCxBo BCRyccxseBBO BUAeneBHux bbaob npanecxa r cBcxeae. 

Tsuga erispa sp. nov. (pollen) 

TaSji. XVr, pac. 1 
3 

Upenapar M 342 -g- 

F o A o X B n: IlaBAOAapcKoe IlpBBpximibe, p. Kapa^Cy, o6b. 13, caob^ 
cTue rABBU c pacxBTeAbBfiDtB ocxaTRaitB aepBOB cbbtu ROUTotaeHTaAbBfiix 
oxAomenBB (cpeARRfi oAnroqeB); 

)[(BaMeTp BbtAbqeBoro aepaa 99 pt, fona^BBa oxopoqRB 6—8 (t, xoABiBaa 
dR3BBU 0,7 p. 

nuAbna Tsuga erispa sp. 6nfl3Ra no cTpoeamo r coBpeneaBofi'T. (2faer- 
sifoUa; oxqacxn Oahsrb obb b no cTpoeamo itopmaancrot BRSttna (t^ymaua 
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KpymeBHan CKJiafliHaTOCTi.), ho Tan Kan k HacTOHmewy BpeMenn h 3 14 coape- 

MOHHHX BHAOB nHJIBipi TsUga HBM HBBeCTHH TOJIbKO 3, TO OTOHtAeCTBHHTb GO 
c T. diversifolia npeatAeBpeMenHo. 

B cnopoBo-HMJibiteBHX CHGKTpax T. crispa sp. nov. conyTcxByex pasHo- 
o6pa3H0My h 6oraTOMy KOMHJieKcy pasjiOTHBix bhjiob cochh h Taxodium, a 
TaKJKG. SojibinoMy h pa3HOo6pa3HOMy KOMHJieKcy mnpoKOJiHCXBOUHHX aacxo- 
naflHHx nopofl. 

MecxoHaxoHCflGHHe: cm. rojioxnn. 

PacnpocxpaHeHHe: IlaBjioAapcKoe IIpHnpTumbe n CeBepHoe 
Ilpnapajibe, cpeAHnn h BepxHHH ojiHronen, hhhchhh MHOi^eH. 


Tsuga foruZosaJsp.'nov. (pollen) 

Ta6ji. XVI, pac. 2 
3 

IIpcnapaT Ki 431 

r 0 H o X H n; IlaBnoflapcKoe npnHpxumbo, p. Kapa-Cy, o6u. 13, cjioii 
rjiHH c npoHJiacxKaMH oxMUxoro necna (nepBan CBiixa, cpeAimu ojinrouen). 

pI^naMexp nujibi^GBoro aepna 49,5 (jl, TOJimana oxopoBKU 6 p, xonmiiua ok- 
3 HHIiI 1 (X. 

CxpoeHHG 060J10HKH Bxoro bhah nujibAM pesKO oxjiHHaexcn or xaKOBoro 
y coBpeMGHHOH nujibuu T. diversifolia. dKsniia y nujibACBoro aepaa T. 
torulosa, homhmo CKJiaA^axocxH, nMcex GyropAaxyio cxpyKxypy. IIoBTOMy 
Ha noBcpxHOCTH aepaa ae oSaapywHBaexcH, Kaa y T. diversifolia, cex’qaxoro 
pHcyiiKa; noBepxaocxt acKonacMoro aepaa ciieraa aanoMiiaaeT noBepxaocxb 
muiBAbi Sciadopitys, oxanHaacb ox aee aannqneM 6oaee mcjikqx 6yropKOB. 

nuabi^a T . torulosa hmcgt aeKoxopoc cxoacxbo c nu.ibaoa auae wiiByaiero 
BHAa T. canadensis, no oxjmqaexcH ox aero MenbmiiMn paSMepaMa (AaaMCxp 
T. canadensis, no onncaaaio B.B. 3ayep, 53 — 63 p), a xaKHtc 6onee MenKOil 
SyrpacxocTiiio 3K3hhbi. 

MecToaaxoTKAcnnc: cm. rojioxan. 

Pacnpocxpaneane: IlaBaoAapcKoe FIpnapTbimbc, cpeAnnik — 
sepxHHH onnroAea. 

B ncKonaeMOM cocxoaanH nunbaa T. torulosa Bcxpcqaexca b cooSuicctbc 
c Pinus ceanan Strobus, Abies, Carpinus, Liquidambar, Quercus tuberculata 
H AP-f CBHAexejibCTByex 0 cpaBairrenbao yMepenaoM HJiiiMarc. 


CEM. TAXODIACEAE W. NEGER — TAKCO^^lIEBblE | 

riuAbita DCKonaeMUx biiaob, oraocHMUX k cgm. Taxodiaceae, nMeex oa- f" 
HOKaMepaoe cxpoeane. BosAymaHe MeniKH oxcyxcTByioT. B ochobhom aujibAe- 
Bue aepaa oapyrnoa ^opMU, OAaonopoBuc a 6e36opo3AHbie, aa acKmoneHaeM 
poAa Sciadopitys, nuabAa aoxoporo aameHa nopu a CHa6HceHa OAaoa aapoAu- 
meBOB 6opo3AOB. PasMepbi eapbapyioT or 23 ao 50 p, b saBacBMOcxa ox apa- 
HaAJiewHOCTB a poAy a bhaj'. BojibmaacTBo poAOB cea. Taxodiaceae aweet 
nbiAbRy, jierRo CMaaaioiAyfocH a xepaioniyH) npa saxopoaeaaa cbob nepBo- 
HaaajibBBie oqepTaaaa. HpoMe xoro, nujibAeBue sepaa qacxo AftK)T Tpemaay, 

ROTopaa o6bpiho oOpasyexca b njiocRocTa aopoBoro oTBepcTaa, pacceKan aep- 
Ho aoTTH aa Ana nonymapan. IIopoBoc oTBepcxae y HeRotopux poAOB cea. j 

Taxodiaceae {Taxodium, Cryptemeria, Sequoia) caadweaQ R0Hycoo6pa3HMM 
Bucpmoif 3 R 3 BH£i. 3 R 3 Baa nuBbAeBux sepea oGmao ABycnoHHaa, BaemaBa 
caoft 3R3aHU o6bnHO CHa6»teR 6yropqaT£atB hjib MenRomanoBaxbiMa SHpocxa- 
ica. B peARKX CAyaaax aeRoxoptiie pasaoBBABocTa nbuibRU xaRcoAaeBbtx hmg- 
lOT raaARyio aoBepxaocxb. j 

HaaSojiee xopomo pacnosaaBaeMU inuibi^Bbre aepaa Taxodium, Se- 
quoia a Sciadopitys. OcTaJiBaue poAu aroro c^aeacTBa no nuitb ue BUA^aaioitnt 
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c xpyAOM, xaK kok HMeiox 6oJibnioe cxoacxbo c nHJibaoa pacxenHH com. Gu- 
pressaceae. 

Haate BUAeJiaexcH rpyaaa aeonpeAejiGHHoa OAHOKJiexoqaoa aBiabAH, ko- 
Topaa no Mop^ojioraqecKHM npaaaaKaM 6jiH3Ka Kan k cgm. Taxodiaceae, xan 
a K cgm. Cupressaceae. 

PoA Sciadopitys Sieb, et Z u c c — CnnaAonaxac 

Sciadopitys tuberculata sp. nov. (pollen) 
ex gx. S. verticillata Sicb. ct Zucc. 

TaCji. XVI, pnc. 3 
3 

llpenapax JSTs 269 

r o Ji o T a n: IlaBnoAapcKoe flpnapTHnibe, o3. MapanAu, o6u. 66, 
KOHTHueaxajibHbie oxHoateana Bepxaero oaaroneaa. 

Bham, 6jiH3Kue Mop^oJioruqecKa, naoecxabie no JiniepaxypaHM AaanbiM: 

1934. Sporites serratus Potonie Nenitz. Zur Mikrobotanik des luiozanea Humo- 
dils dor Niederrheinischen Bucht, Taf. I, Fig. 6, 7. 

1935. Sciadopitys typus Rudolph. Mikrofloristische Untcrsuchung tcrtiiirer Abla- 
gcrungen im NOrdlichen Bdhnicn, Taf. 5, Fig. 14, 15. 

1937. Sciadopitys pollenites serratus T h i e r g a r t. Dio Pollenflora dor Niederlansitzer 
Braunkohlc, besondors im Profil dor Grubo Marga bei Senfbenberg, Taf. 23, 
Fig. 14. 

1940. Sciadopitys Thiergart. Dio Mikropalaontologie als Pollenanalyso im Dienst 
dor Braunkohlenforscbung, Taf. II, Fig. 5; Taf. IV, Fig. 10; Taf. V, Fig. 2. 
1942. Sciadopitys pollenites serratus W i c b 0 r. Praktikum dor angewandten Mikro- 
palaeontologie, Taf. 28, Fig. 18. 

^Z^anaa sepaa 43 — 45 p, uinpaua 30 — 35 p. 

llbinbnGBoo aepao noHxa oupyrnoe, oAHo6opo3Auoe, 6ecnopoBoe. BoposAa 
pacnonoHiGna aa Baemaeu, AncTaabiiou cxopoae aepaa. 3epuo GoJibmeii aa- 
cxbK) HCCKonbRo cMHTo H 6opo3Aa HG BcePAa HexKo BbipaaceHa. BKanaa Aoy- 
cnouiiaa, anHcana cjioa xoabme Bepxaero. OSutaa xonmnaa 3K3hhu orojio 
5 jz. Bacmiina cjiou SKSnau cua6H{eH hjiu, nepnee, cocxonx as HpynaBix (ao 
4,5 [z B AnaMcxpe) SyTopKOB, Bcpmauu Koxopux aecKonbKO ynnomeau. By- 
ropKB pacnonoHtCHbi njioxao oabh r ApyroMy a npoeKpaa ax c noBepxaocxa 
BfairaaAHT KpynaocexqaToa. Koaxyp aepaa Rpynao^ecxoHqaxua. Ilujibna 
Sciadopitys tuberculata sp. nov. no BaemaeMy o6aHKy aecKOJibKO aanoMHaaer 
nbiJibqy coBpeMeaaoro BHAa S. verticillata Sieb. etZucc., onacaane ro- 
Toporo apaBeAeao b padoxe B. B. 3ayep (1950), oAaaKO 6yropKn aa ero no- 
BepxaocTH SHanarejibHO Rpynaee. 

MecTOHaxoacAeuae: cm. ronoxan. 

PacnpocTpaacnac: nunana Sciadopitys aecbMa pacnpocxpaae- 
aa B aeorcaoBbix oxjioaceaaflx BanaAaoa EBponu a EBponencRoa qacxa 
CClilP. B BepTBRajibaoM OTaomeana Sciadopitys HMeex aobojibho mapoRaa 
Ananasoa, Bcxpeqaacb b ROMnneKce cneKxpoB nuabnu XBoaHUX ox hbsob 
naneoAeaa ao naaoAeaa. IIo-BHAHMOMy, 3 tot bba HMea AocTaxonao 6oabraoe 
pacnpocxpaaeaBe a b mapoxaoM nanpaBJieaHH. ABxopoM nunbna Sciadopitys 
aaaAeaa b naneoneae cpeAaero a Haacaero IIoBOJiwbH, aa floay a b Hpa- 
asoBbe, a xaRHce b cpeAHeoaaroneHOBiiix oxnojKeaHHX Kaaaxcxaaa. B ao- 
BonatCRax naaeoreaoBUX cneaxpax Bcxpeaeaa paaaoBBAHOCTb niuibniii 
Scio/^pitys c aecRoabRO 6ojiee MejiRoa 6yropqaTocxbio. B Kaaaxciaae we 
BcxpeqaioTca tojibro RpynHo6yropqaxHe ^opiiu, aoAo6Hiie Pollenites ser- 
ratus Potoaie, c RoxopUMR aaai bra BMeex aoaxa aoaaoe cxoacxbo, 3a 
acRmoacaaeM xoro, axo oh aecRonbRO Meabme. 

Ho AaaauM B. B. 3ayep, Rpyaatie ocxaxRH AopcBbCB, no Mop^oaoraae- 
CRaai npasaaRait HaaoMHaaiontBe aoHxaqayio cocay {Sciadopitys), aaiji^BU 
ente b mcaobux oraoweBBax rpeanaaAnBi 
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HacKoabKO nrapoKO 6im pacnpocTpaHen poa Sciadopitys a HacKonbKO ob 
G un GoraT BHaans, — ato no nu;ibaeBBiM ashhum enie neacHO. Bo bchkom 
cnynae, no-BHAHMOMy, poa Sciadopitys b aocTaToanou Mope ap^sHnn. B na- 
CTOHUiee Bpesifl oh npeacTaBnen Bcero oann'i bhaom — S. verticillata S i e b. 
et Z u c c., nsBecTHUM miBKO b flnoHnn. 

Sciadopitys verticillata Sieb. et Zucc. — apenecHoe pacTeuiie c bgh- 
uoseneHUMU nncTbHMH b bhao xboh. PoanHa ero — ropHaa aacrt flnoncKiix 
ocTpoBOB. PacTeT B CMemaHHUx necax coBsiecTHO c Chamaecyparis abtusa, 
Ch. pisifera, Tsuga sieboldii, Pinus densiflora, Abies jirma, Aesculus turbi- 
nata ii Magnolia obovata. Jlioonx aammueniiue ot BexpoB yme-xta n npnypo- 
aen K oo.xacxHM c iipoxnaAHUM OKeaimaecKnM KniixiaxoM. 

Poa Sequoia Endl.— CeKBoiifl 
Sequoia aff. setnperviriformia sp. nov. (pollen) 

Tao.x. XVI, pnc. 4,5 
ripenapax Xs 186 

r o n o X u ii: IlaBnoAapcKoe Ilpmipxurabe, noc. OapaMOHOBKa, ckb. 1, 
c.iwAHCXue rnniiu iis noarnayKomixoBOU cbhxu (BcpxHuii mgji, aaicKiiii apyc). 

Biiah. Mop4»o.iornaecKii onnaKiie, ii3Becxuue no niixepaxypnuM AaniiUM: 
1940. Sequoia Thiergart. Die Mikropalaontologie ais Pollenanalyso Lm Dienst der 
liraunkohlenforschung ScLrifl..., Taf. Ill, Fig. 9, 11; Taf. IV, Fig. 7. 

1949. Cf. Sequoia {Pollenites polyformosus T h i e r g a r t) K r e m p. Pollcnanalj- 
liscbe Untersuchungen dcs miozOnen Braunkohlctilagcrs von Konin an dcr Warthe, 
Taf. V, Fig. 27—29. 

1953,. Sequoia aU.sempen irons 3 a K n ii ii c K a h. Oniicanue HCKOTopw.x BiiaoBnu.Ti.mJ 
U cnop, BUSe-TCHHUX B.X TpCTHHHUX OT.TOWeHHU IlaCCKOBCKOrO Kapbcpa BOI)OHe>K- 
CKOH oG.t., ctp. 74, xaG.T. Ill, $Hr. 33. „ . . . 

1951. Sequoipollenites polyformosus (Thiergart) Potonie. Revision slratigra- 
phisch wichtigerSporomorphendes Mitteleuropaischen Tertiars, Taf. XX, Fig. lb, 
16a. 

^HaMexp nunbueBoro aepna 32—34 p. 

nunbiteBoc sepHO oKpyrnoe, oanonopoBoe, GeaGopoaanoe. FIopoBoe ox- 
Bepexae Haxoairrcfl na ancxanbHon (BHeranefi) exopone sepna. B oGnacxn no- 
pOBOrO OXBCpCXHH HMeeXCH KOnHHeCKHII Bupoex BHyxpeHHerO CJIOH OKSHBU, 
iioaoGHUH xaKowy we Bupoexy y nujibuu Taxodium, no, b ox.iHHne ox noc- 
neauero, Bupoex axox HecKonbKO naomyx n mieex uaKnoBHoe nojioHceHHe. 
3xox npnsHaK HBnHexca bobxh eanncxBeHHo naaewuuM, oxnnBaiomnM niwib- 
By Sequoia ox nunbRU Taxodium. _ 

3K3BHa aBycnoBHaH, aepxHHn cnoii HepaBHOMepao Gyrpncxuft. BjTopBa- 
xocTb caaGo Bupawena n bobxb hg oxpawaexcH na Buemiicn nniinn oaepxa- 
bhh aepaa. 

Bo MHOXHX cjiyBaax nunbaa Sequoia GuBacx CMHxa n ae^opMnpoBaHa, bxo 
aepeaKO HCKJiioBaex BOSMOwaoexb ee onpcaeJieHBH. C nwibaon coBpcMeHBOH 
S. sempervirens Endl. nwibna, BuaeaeHHaa h 3 naaeoreHOBUx oxBoweaBBT, 
noBXB xowaecxBeHHa, oxainaacb ox nee xoabKo xeii, axo oGuano ne Bcxpeaaexcfl 
B pasopBaHHOM cocxoBHHH. PasMcp HCKonacMUx nuBbneBux sepen HecKoab- 
KO Goabine, aeu y ccBpeuenabix ^opw. 

Ox Bbutbnu S. aff. sempervirens, onacaHHOH bb oanronen-sinoneHOBUX 
yraen IlaceKOBCKoro napbepa (SaKBHHCKaa, 1953), nujibita naacoreHOBofi 
Sequoia KaaaxcxaHa oxmiaaeTca Meaee BupaweHHOB cityabnxypofi bksiihh. 

MecTOBaxoasaeane: cm. roaoxim. 

PacnpocxpaHCHBie: acKonaeMbie ocxaxKB poaa Sequoia aacxo 
oGHapyatBBaiOTCfl b xpcxaaHUx oxnowesanx noaxa bo seex nyamaz yMepeH- 
Hbtx nrapox. HaxoAKH nbutbitu Sequoia oxMeaeBit aa sanaanoMCRJioHeCpea- 


Hero Vpajia h b KaaaxeiaHe, HaaBHaa ox sepxHero Mena, nujibaa paHHHX 
bhaob Sequoia oxjiHHaeTCH ox S. sempervirens MeHbniHMH pasMepaMH. B aoaeHe 
Sequoia npHHBMaex 3HaaHxejibHoe yaaoxae b coexaBe xbohhux h CMenianHux 
.aecoB, a b oJinroaeHe — b cOexaBe neenux accoanaana BMeexe c ocxaJibauMH 
XBOBHUMH (npeaMyaiecTBenao c poaoM Pinus). Hujibaa Sequoia {Polleni- 
tes polyformosus), oTMeaennaa b MJioaeiie repManaa KpcMnoM (Kremp, 1949), 
no coBOKynnocTH Mop^OJiornaecKHx npaananoB mojkct Guxb oxiiecena xaKwe 
K Baay S. semperviriformis. B Kasaxcxaue nujibaa, noaoGiiaH 5. semjoem- 
riformis, oTMeaena b BepxneM Mejiy, b aoaeaoBux cjiohx, b aarancKax rjianax 
a BO BTopoa cBBxe KOHxaneuTajibnux oxiiowennii ojiaroaena. Ona we Bcxpe- 
aaetcB b nasax naaeoreHa na CeBepnoM KaBnase, HawneM J^ouy, Gpeanea 
Boare a aa IOwhom Vpaae. 

B CBflsa c TGM, axo nuabaa Sequoia BccbMa pasBiixa Kan b mapoxiiOM, xan 
II B BGpxBKaabHOM HanpaBaGHHa, ee Koppeaapyioinee SHaaenne iiecKoabKO 
cnantaeTCfl. 

PoaHHOH coBpeMeHHoro Sequoia booGiuc a S. sempervirens b aaexHO- 
CTH HBaaeTca TaxooKeancKoe noGepewbe AMepana. Pacxenae apaypoao- 
uo K 30He MflrKoro yMepeunoro aan xenaoro OKeanaaecKoro KaaMaxa. 

Poa Taxodium Rich. — TaKcoaaa 
Taxodium aff. distichum (L.) Rich. 

Tn6.T. XVI, pnc. 7 
npeiiapax JMi 191 

Baau, Mop^oaoraaecKH GaasKne, asBccxaue no aaxepaxypHUM aaniiuM: 
1934. Taxodioipollen hiatus Potonie. Zur. Mikrobotanik des miozanon Humodils 
der Niederrbeiniseben Buebt, Taf. 4. 

1940. Taxodiaceae (pollen hiatus Potonie) Tbiergart. Die Mikropalaontolo- 
gie als Pollenanalyso im Dienst der Braunkoblenforscbung. Schrift..., Taf. II, Fig. 
10; Taf. IV, Fig. 8; Taf. V, Fig. 4; Taf. X, Fig. 8. 

1949. Taxodiaceae (pollen hiatus Potonie) Kremp. Pollenanalytiscbe Untersu- 
chungen des miozanen Braunkohlenlagers von Konin an der Warthe, Taf. V, 
Fig. 31, 37, 38. 

1951. Taxodioipollen hiatus Potonie. Revision stratigraphisch wiebtiger Sporomor- 
phen des Mitteleuropaischen Tertiars, Taf. XX, Fig. 17. 

JfaaMexp nujibneBoro aepaa 35 — 45 p. <DopMa sepaa c^epoaaajibHaa, b 
ouepxanBH — npaBnjibuaa oKpywaocxb. OGuaao aepao pacceaeao r.iyGoKoii 
xpeatHHOH, oxxoAHuiea ox aeexa nopoBoro oxBepcxaa a paaacjiHionteH ero 
na ana pasaux aojiymapna. Ilopa oana, pacaonowoHa aa anexanbaon (Baem- 
iieu) cTopoae aepaa, anepxypa (oxeepexae nopu) oGpasosaaa sepxanM cjiocm 
3K3HHU. B oGnacTB nopoBoro oxBepcxaa HMeexca KoaycooGpaaauii Bupoex 
BHyrpeaaero cjioh 3K3nnu, nanpaBneaHua BepxnKaabao k noBepxaocxn aep- 
iia. ^jiaaa Buexyna 1,5 — 2 p. Bepxnaajibao pacnoaoweaHuu Buexya xapaa- 
xepea ana nujibRU Taxodium, b oxjinaae ox aaKaoHHoro Buexyaa, Koxopun 
xapaKTepnsyex nujibny Sequoia. 

3K3BHa aBycaoHHaa, o6a cnoa oainiaKOBOH TOJintanu. OGataa ToamaHa 
3K3Bau nc npeBbanaer 2 p, Hante oaa Meaee 2 p. IIoBepxHocTb 3R3 Hhu b Goab- 
maacTBe cayaaeB raamtaa, naoraa noKpbrra aeBMcoanMn GyropaaTU&ia Bupo- 
cxaMR. Iluabna Taxodium b acKonaeMOM Baae name Bcero BMeex Tpentaay, 
Koxopaa oGbnao aaaBHaeTca ox oearpa aepaa a npoxoaaT k nepa^pan b 
B aae mapoaoro cerMeaxa (xaGa. XVI, pac. 7). Tpemaaa oGuaao pacnoaowena 
xaaaM oGpaaoM, axo KOHycoBHaabta Buexya nopu oRasuBaerca aa Bepmaae 
Koayca Tpentaau a saaea b pacxBope ee. 

Ho Mopi^^oaornaecRBM npasaaRau nuabaa T. aff. distichum secbMa Gaas- 
Ka K nuabQe cofipeueanoa T. rfisfeeftam (L.) Rich., onacaaBoa B. B. 3ayep 
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(1950). OflHaKO pasMep nujibipa ncKonaeMou $opMH iiecKOJibKO 6ojii.me, hcm 
y coBpeMeHHOu, hto noaBOJiflex conocxaBUHTb ee e Pollenites Taxodiae n 
Pollenites hiatus B.. P o t o n i e na 0 JI^^o^eHa SanaAHOH EspoDH. 

Cne^yex oxMexnxt, hto nHJibita Taxodium no cBoeMy cxpoennio Bectwa 
cxoffna c nuntnou: Sequoia n Cupressaceae ii bo MHornx cnynaax pasjinnHXb 



nx qpesBiiiHaHHO xpyflno. 

MecxouaxojKflenne: IlaBjioffapcKoe npnnpxunibe, noc. llapa- 
MOHOBKa, CKB. 1, oiaowenufl Bepxnnx ropnaonxoB qeraiicKHX rjinn. 

B Hucne nujibnoBux aepen, oxneceHHUx k cbm. Taxodiaceae, nonaAaexcn 
uecKOJibKO ox.nnqHBix ox nujibnu coBpeMenHoro Bn^a — Taxodium disti- 
chum. Bennqima nbi;ibneBux sepen iie npeBuraaex 30 p; Bucxyn y nopu hc 
B cerAa ncno Bupa/Ken. 3xn (j^opMM nHabnesbix aepen oxHeceiiu k poAy, no- 
AoSnoMy Taxodium— Taxodiumittes sp. (xaS.T. XVI, pnc. 8,9). llHJibna Ta- 
xodiumittes sp. Bcxpeqaexcn b cnenxpax, Gonee apgbhhx, aom Taxodium all. 
distichum. IIofiBAeuue nu.xbnu Taxodiumittes sp. ox.Mcqeuo eme b aoAeiie. 

PacnpocxpanOHne: ocoGemio mnpoKO paasnx Taxodium b 
onnronCHe (Kaaaxcxan) n ojiuronen-Mnonene (EBpona). BooGuie jKenbinbna 
n oxnenaxKn niicxbCB T. distichum uaBecxnH n xpexnqnbix oxJioweniiHX b 
GoAbmoM nitCAC hvhkxob CCCP ii SanaAiion EBponu. Ilo-BnAnMOMy , poA Taxodi- 
um Cun oco6eHHo“mnpoKopacnpocxpaiieHBxpcxiiMHoeBpeMH, ox BopxoB aone- 
Ha AO capMaxa BKAioqnxeAbHO. Bo-nbinoe KOAiinecxBO nMAbAH Taxodium Bcxpe- 
qaexcH b OAnroAonoBbix oxAOHxeunn.x Mannona CcBepnoro KaBKaaa,^ b cone- 
hobckhx (MafiKon) cnonx na Hu/Kubm ^onyi Hibkhcm h CpeAneii Bonre. 
OxMeqaexcH ero ninpoKoe pacnpocxpaneHiie xanaie n b iniiKHnx oxA'enax mho- 
^eHa Eaponu. HecKonbKO coKpainaexcn oxnociixeAbHoe KoniiqecxBO nbinbAW 
K BepxaM MHOAena. B CcBcpiioM Kaaaxcxaiic ii b Typrae Taxodium naqnnaex 
noHBAHXbCfi B iieGo.qbranx Ko.qnqecxBax b Bcpxiinx oxAcnax aoACua (noAne- 
rancKne caoh) n ocooghho ninpoKO paannx b qerancKnx oxAomcitiinx (hhikiibh 
OAH roACH). Oahh na pyKOBOAHinux poAOB b cocxane yMepennoii 4'Jiopu (xyp- 
raHCKoii, no xepMnnoAornn A. H. Kpnmxo^iOBnqa). 

rio AaHHHM naAeoGoxaHHKH, poA Taxodium npoABHranca na oGAacxeii na- 
neapKXHKH n 6 wa mnpoKo pacnpocxpaHon no Bcexiy ceaepnoMy nonymapnio 
B xpexnqnoM nepnoA©. K cojAanennio, eme ne nayqena nuAbAa conpcMCHHoro 
BHAa T. mucronatum Ten. — MeKcnKancKoro Knnapnca, KoxopHH, b oxah- 
qHC ox T. distichum, oGnxaex b ropnbix oGAacxnx, na cyxHx Mecxax. Boaiiom- 
HO, qxo GoAbraoe KonnqecxBo nbiAbAH Taxodium, ne onpeACAeimoe eaMn ao 
BHA a, npAHSAAewAX ne k BHAy Goaoxhofo Knnapnca, a k anaAoiyr T. mucro- 
natum, qcM H o6x.HCHHexca noABAenne nuAbAU axoro poAa b oxAOJKennnx ao- 
nena, KorAa KAnnax Gma wapKnii n cyxofi. 

PoA Cunninghamla R. Br.— KynnanraMnA 

Cnnninghamia af f. laneeolata Lamb. 

Tato. XVI, pnc. 10, 11, 12 
IIpenapaT J'e 198 

Mop^oAornqecKH GAnanne ^pnii, HSBecxnue no AnxepaxypnbiM AanBim: 
1983. Cunninghamia eocenipites Wodehouse. Tertiary pollen. The oil shales of 
the eocene Green River formation, p. 495, fig. 19. 

^nanexp nbiAbneBoro aepna 21—30 ji. Oopna ero c^ponAaAbnan, onep- 
xanne onpyrAoe. Sepno Mieex OAny nencno BbipaHtennyio nopy. Haa nopon 
y GoAbAiBHCTBa aepen iiomno oGnapyntnxb neGoAbmon BUcxyn aKsnnu. 3 k- 
anna xomcan, npn yBCAOTeHnn b paa ABycAoraocxt HedanexHa. IIoBepx- 
hocxb aepna neAKoGyropqaxan. ByropKB paaGpocantit no noBepxBocxn peffRo 
n E^paBHOMepno. Teno naGoponcAeHo GecnopnAonno pacnoAmKennuitn cRAan- 
Ramt. 
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IlbiAbAa cxoAHa c cospeMennon nbinbAon Cunninghamia lanceolata 
Lamb., onncanHon B. B. Sayep (1950); ee cxpoenne xaKwe qpeaBuqanno 
Gahsko k C. eoncenipites ByAxayaa na xpexnqnoH (JiAopu rpiiH-Pnaep. 
B HCKonaeMOM cocxohhhh nwAbAa pacnoanaexcn c GoAbuiHM xpyAOM n no- 
aroMy ynoMnnannH o ee naxoAKax qpesBbiqaiiHO peAKH. llo AannuM 
A. H. Kpninxo^ioBHqa, na Ainype 6u.qH Bcxpeqenu ApeBOBiiAiibie ocxaxKn axoro 
poAa B xpexHqnux oxaoikchhhx. 

MecxonaxojKAeHHe: IlaBAOAapcKoe npimprumbe, oa. KeMnp- 
Tya, Gaccefin p. Mpxbini, no ero AeBony Gepery, rAiina c oxnoqaxKaMH pa- 
cxenHH H3 Bxopoii cbhxh KOHXHHenxaAbubix oxAomeHun (oAiiroAen). 

PacnpocxpaneHiie: nuAbAa Cunninghamia oxMeqena b cnopoBO- 
nuAbAeBUX cneKxpax b aoAene a OAuroAcne SanaAHoii EBponu a b OAHroAe- 
noBUX oxAOHteHimx Kaaaxcxana. 

PoAiina C. lanceolata Lamb.— K)/Khuh h IJ,eHxpanbHuii Knxafi. Pa- 
cxex B nonce pacnpocxpaneHim jkccxkoahcxhmx, oGuqno AanpoBux pacrenan. 
OGpaayex neca. Pacxex na cyxHX n na babhihux noqeax. UliipoKo pacnpo- 
cxpaueua no nepxHKaAH (ox 1000 ao 3600 m naA ypoBncM Mopn). 

CEM. CUPRESSACEAE F. W. NEGER — KHnAPHCOBWE 

C^eMencxBO Cupressaceae, no MiienHio A. H. Kpmnxo^oBnqa, Guao nan- 
GoAee mnpoKo paaenxo b MCAy. IIuAbAa paaAnqnux KHnapiicoBux oxMeqena 
B MeAOBUX oiAomeniinx L(eHxpaAbuoro ii SanaAHoro Kaaaxcraiia, b Flpn- 
apaAbe, b npnypaAbe, b EBponeiicKoii hbcxh GGGP. HaiiGoAbmec KOJiHqecxBO 
ApeBeciiux ocxaxKOB KnnapucoBux oxhochxcji k cpeAHe.\iy n BepxneMy Meny. 
B xpexHHHUx oxAOHtenHHX nuAbAa n MaKpocKonnqecKiie ocxaxKii pacnpo- 
cxpaiieuM AOBOAbiio miipoKO, no b bhaobom oxHomcHiin ccmcucxbo axo npeA- 
cxaBAeuo snaqiixenfaHO cnaGee, qcM b Meny. 

,HAa Kaaaxcxana b xpeximnux oxAomeiiiiHx nsBCcxiiu ocxaxKii Cupres- 
sinoxylon sp. na bocxokc, Cupressocarpus ovalus Brick, na oa. Saucan, 
Juniperus communis L. b Bocxoqiio-KaaaxcxancKOii oGabcxh, Juniperus sp. 
c ropu Amy-Tac. IIpHcyxcxBHe GoAbmoro KOAiiqccxBa nuAbAu KiiiiapucoBux, 
naqnHan ox aoAOiia n ao MiioAcna, oxneqaiox MHome iiccACAOBaxcAn. Han- 
GoAbmce paaBirriie KHnapncoBue iineiox b ninKunx ropiiaouxax naACorena 
(naAeoAon— aoAen) KaK b EBponericKon, xaK ii b Aanaxcnoii qacxn GGGP, B 
qacxHOCXH, AOBOAbuo GoAbraoe KOAnqecxBO nuAbAW cen. Cupressaceae (ao 
30% ox oGmero KOAnqecxBa xbouhux) oGnapyrneno aBxopoM b naAeoAcnoeux 
oxAOHtennHX noBOAHtbn n b GyqaKCKHX CAonx Hnntucro ,^0Ha. 

ripncyxcxBne MaKpocKoniiqecKiix ocxaxKOB b cuapancKHX caohx IIo- 
BOAiRbn oxMeqaAH B. H, IlaAnGiiH, B. H. OapanoB n Apyriic nccACAOBaxcAH. 

J^An HCKonaenou nuAbuu, oxHecennou k ccm. KnnapiicoBux, xapaKxcpuo 
oAHOKACTonnoe Gecnopoaoe acpno (aa ncKAionenneM nuAbAU poAa Libocedrus, 
KOTopan Hweex nopu). tDopna aepna cij>epoHAaiii»HaH, cqeiitanne ok- 
pypAoe, AHaMexp ero 29 — 35 (t. Ho onncamiaM B.*B. 3ayep (1950), nuAtAa 
Cupressaceae cnaGsRena oAnoft aapoAumeBoS GopoaARon, no na ncKonaeiuix 
aepnax axon GopoaAKR oGnapyjKiixb ne yAanocb. 

BKanna- ABycAounan, hhjkhhh caoh, b oxAnqne ox nuAbRU Taxodiaceae, 
Tonme, qcM BepxnHU. Bepxnnfi caoii OKannu oGuqno hmcct ueAKoGyropnaxyio 
cKyAbnxypy. Byropqaxue Bupocxu pacnoAomenu na noBepxnocxn hcoaoxho. 

IIuAbACBue aepna oGunno chabho Ae^opsinpoBanu n nsieioT xpciAnny,. 
Koxopan, B oxAnqne ox nuAbAU Taxodium, npoxoAnx AaAbme Aenxpa, pacce- 
Kaa aepno na ABa noAymapHH, cRpenAennux b^oaboS xoakc. 

IIpnBOAnMue nmne onneanan ncKonacaofi nuAbnu paanannux BaAOB 
ceaeacTBa RanapacoBUX aocnx apeABapaieAbHua xapaRxep aa-aa oxcyxetBaa 
Aocxaxoqao noAaux no aop^oaoraa nuAbAU coBpeaeaaux bbaob 

axoro ceiteacTBa. 

12 Tpxxu ran, mm. e 189 



Thujoites sp. (pollen) 

Ta6ji. XVI, pHC. 13, 14, 15 
H 3 

llpenapaTO Ni 191 ^ ^ K 

Mop^ojiornqecKH gjiHSKne $opMU, HSBecTHue no jiHTepaTypHMM flanHHM. 

1933. Ta^dium hiatipites W o d e 1> 0 u ? «. Tertiarj' PoU™- Tli» oil shalos ot the eocene 

1934. Sdkccao pTt^oTl^ ztf MlSobotanik der Kohlea and ihrer Verwandlen, 
1940. S' “‘■ 
1949. 

Fig. 17. 

TTnaMeTp nHJibucBoro aepna 30—35 it (b 6ojiee mojioaux oTJiowennHx 
nuabua T/iu/oi/w itpynHee). OopMa aepua c^epoiiflaJibHaa, 
jioe OKsnHaflBycjioiiHafl, c tohkhm BnemuHM cjioom, noKpuruM OecnopHAOMHO 
pa36pocaHHUMH McnKiiMH eyrbpKaMH. nocjie menonnon o6pa6oTKH h apeio- 
jinsHoro MGTOAa npnroTOBjiennfl aKSHna o6unHO jionaeTca. 

B HCKonaeMOM cocTOflHHn nwjibua BcxpeaaeTca CHJibHO Ae^JopwiipoBaHHOH, 
c rnyeoKofi Tpemnnofi, paanenHiomeH sepno aa abc “®P°®”“® 

CMHTO npoAOJibHBiMH cKaaflKaMH. IlopoBoe oTBepcTiie He o6H^y>KeHO. Bo 
mhofhx oHHcaHHHX nuHbaa Thuja oinH6oHHO oTHecena k cgm. Taxodiaceae^ 
JTeHCTBHTeHbHO, HHJibpa ceM. Taxodiaceac h Cupressaceae BecbMa 6nH3Ka no 
?BOHM Mop4»ojiorHHecKnM npH3HaKaM. Ho kbk coBepnieHHO cnpaBeAHUBO ot- 
McaaioTB B. 3ayep (1950), BpATMaH (1943) n Apyrne aBTopw, HMHbna Taxo- 
diaceae nerae Bcero pacnoanaeTcn no HaJinanio nopbi ii naJibneo6pa3Horo bh- 
CTvna HaA neio BHyxpeHnero cjioh 3K3HHbi. V 6o3ibniHHCTBa we pacrennH cew. 
cL^prLacLae moanBa ne B«e«T BopH, a y biijob, y KoropHB OBa bbb^cb. 
nanbAeo6pa3Hufi BHCxyn oxcyxcxByex hjih cna6o BHpaweH. Kpone roro, 
o6mhho nHJibAa Taxodiaceae snaHirrejibHo KpynHoe nujibUM Capressaceae. 

CxoACXBO Mop^oAcrHHecKnx npnsHaKOB onHCWBacMon naMii HCKonaoMOu 
niUibUM c nwjibnoH nune WHBymen T. orientalis L., onncaHHon B. B. 3ayep, 
noaBonnnooxnecxn ee k poAy Thuja. BnAOBoe onpeACJicHnc ne BBiiAy 

HeAOCxaxoBHOCXH AaHHMx no Mop^wnornn ccBpeMennon nananM Bxoro poA^ 
MocxonaxowAcnnc: nawioAapcKoe npmtpxunibc, 6nm r. Ha^ 
noAapa, ckb. 1 n 2, Bepxnne ropnaonxM nerancKnx rjinn (hhwhhS oJiBrouen); 
03. KeMHp-Ty3 , o6h. 1326, rjinmi c pacxirrenbHUMH ocxaxnaMH U3 Bxopou cbb- 
XH KOHXHHCHxanbHMx oxnoweHHH cpeAHero ojiHroncHa. 

Pacnpocxpancnnet nuAbiia Thujaites BCxpgBae xcn b >*an- 
KoncKRX (cpeAHKH onnronen) otjiowchhhx OBcpnoro KasKaaa, HnwHero Mo- 
na (conenoBCKne cjiob) h npnasoBbH. Heo6xoAHMo oTMCx^b, «rTo 6oAbinoe 
KOJinnecxBo numm Cupressaceae, b tom unene a poAa Thuja, oTMeBaeren 
o6mBO B xex ropnaoHxax, tab ntiJibna ToJXidium hhb cobccm orrcyrciByex, 
nan oGnapywnBaeTca Jinmb b ne6oAbnioM unoie aKseMnjiBpoB. 

Libocedrus sp. (poHcn) — JIll6o^eApyc 

Ta6a. XVI, pac. 16 
3 

npsnapgr 252 

MiiaiieTp mtabneBoro repna 30—35 p. Sepno c^poimaabBoe, oabowiotob* 
aoerieseopoaAHoe, oABonopoBoe msib e isywi — Tpeim nopaMn. B 
MOM cocioaBM BCTpenaeica b Ap^pMapoBanaoM bhao- 3K3nBa«By«noiBaa, 


BHyXpeHHHH CJIOH HeCKOJIbKO HJIOTHee H xonme, HGM BHemnHH, KOXOpatH, OTaO; 
jiHflCb OT BHyxpeHHero cjioh, obpasyex becnopHAoqHue cicjiaAKH, HepoBHoeXii 
BHemHero cjioh 3K3HHbi oSycjiOBJiHBaiOT yrjiOBaxbiu KOHxyp sepiia. B eOkoxo- 
pHX cjiyuaflx oxcjianBaiomaHCH 3KTeK3HHa npoHAHpyexcH b bhag xohkoh 
npoapaHHoii 6axpoMKH. Ha neKOXopbix anaeMnjiHpax naA nopoBMM oTBepcxiieM 
HHorAa yAaexcH o6HapyM<HTb HeSojibinou KoiiycooopasHHii Buexyn. riujibna 
Libocedrus, KaK h bojibinnucTBo bhaob cgm. Cupressaceae, nweex xpemiiBy, 
KOTopaH npoxoAHT uepea oauo h 3 nopoBux oTBepcxnii. 

riuJibiia Libocedrus aapiicoBana h 3 MaxepuaJioB no llaceKOBCKOMy meexo- 
powACHUio oypux ymeii ii3 MiioueH-ojiiiroiieHa ynpannu (SaHJiiiBCKan, 
19532 ). CoBpeMeHiiaH iiujibiia (L. decurrens T o r r.) onucana B. B. 3ayep 
(1950), 3pA'rMaHOM(1943) H 3aKJiiiHCKoii (in litt.). B. B. 3ayep h F. SpAXMa- 
hom ouHcaua nujibiia BHAa Libocedrus decurrens, a E. SaKjiuncKOH — , 
BHAa L. macrolepis. IIujibHa L. macrolepis oTJiiiqaeTCH ox nujibipj L. de- 
currens T 0 r r. oojiee wecTKoii 3K3nHou, MeiibniHMH pasMepaMH h 6ojiec 
HpKO BUpaHieUHHMH BOpOBUMH OTBepCTHHMII. 

nujibpa Libocedrus b ucitonaeMOM coctohuhh oTMenaeTCH peAKO, ho-bhah- 
MOMy, BCBH31I C TGM, HTO pacn03HaCTCH OUa XpyAUO H OTJlIIHHTb GO OT llblJlbipbil 
npoHHX Cupressaceae noHxu homosmojkho, ecair aopiio ho naxoAHTca b hag^ 
aJIbHOlI COXpaHHOCTH. . 

MecxoHaxoHtAeiiHc: IlaBJioAapcKoe IIpHHpxMinbe, 03 . KeMnp- 
Ty3, KOHXHHGHXaJIbllbie OTJIOJKGHHH, BTOpaH CBHXa, CpGAHHH OJlHropGH. 

PacnpocxpaueiiHe: b Kasaxciaiie poA Libocedrus paenpoexpaT * 

HGH B BepXlIHX TOpHSOHXaX OJIlironCIIOBbIX KOHXHHGHXaJIbHblX OXJIOWGHHH, 
Ha xeppHTopHH GCCP ncKonaeMue MaKpocKonnuecKiie ocxaxKH Libocedrus 
nsBGCTHbi eme c BepxHero MCJia. 

CoBpGMGHHbiH poA Libocedrus BKjnouaex Bcero bocgmb bhaob, b ochobhom 
npHypoHCiiBUx k hmkhmm mapoxaM n no6epe>KbHM Tnxoro oKcana: Kbjih- 
^opiiHH, Hhjih, KHxau, flnoBiiH, HoBaH Fanuea. OCiixaeT na aobojibho 6 ojib- 
niHX oTMGXKax — ox 1500 ao 1600 m naA ypoBHCM nopn. 

Bosmowho, axo noaBacHiie nuabiiu Libocedrus b KonTBHCHxajibHUX oxr 
aoTKGHHHX (aeTBcpTaH CBHxa — BepxHHii oJinrouGH) KasaxexaHa CBasanq 
c anoxofi xcktohhhgckhx noAHHTuii b paiioHC IIpHHpTbimbH (?). 

Cupressltes sp. (pollen) 

Ta6.x. XVI, PHC. 17, 18, 19 
IIpsnapaT M 191 -g- 

MnaMcxp nuabiiGBoro sepna 22 — 28 (z. Sepno 3AnnncoHAaAbBO-C(^poH- 
AaabHoe, 6ecnopoBoe, c xpemHHoif baobb xcjia, pacmenanioineH aepno na abg 
paBiiuc aacxn. Oduano sepno cmato b npoAOJibnbie, CecnopaAoano pacnojio- 
WGHHue cKaaAKH. 

SKSHna noKpbixa MejibaanmnMn, GecnopHAoano pacnonoxcennuMn mans'! 
RaMH, BCJioACTBHe aero Konxyp sepna necnojibRo nepoBBud. Ho BnenraeMy 
o6jinKy nujtbna Cupressites sp. Becbua cxoarQ c ntuibnon conpeitennoro 
BHAa Cupressus arisonica^. OxanaaeTca ox nero oxcyrcTaneM nopoBoro.ox- 
Bepcxnn, HMemmerocn y 6onbmnBCTBa muibneBUx sepen nUBe mBB3rii|m'o 
Cupressus arizonica G r e e n e. Or nuJibRU C. lasitaniea Tansice oxatnaaeTOtf 
oTcyxcTBHeu nopbt, a oT/umperoa, npoMe xoro, necKOJibno OdnbnuiM pas* 
MepoM. 

MecTOBaxoxtAenne: IlaBJtoAnpcRoe ITpanprumbe, hoc. IlapM* 
MOBOBRa, CKB. 1, rjiHBU BGpxHHx ropHsoBnTOB aeTascRoft CBitm (aepx mURue- 
ro ojiHroaeBa). 

* SapHcoBaHHOTo aBfopoM B3 rep6apBii H. A. BoaxoBiTBsot. 

12* (7f 
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PacnpocTpaHeHHe:oT Me;ia flo onaroueHa AanaTCKOH h Eapo- 
neficKOH HacTH CCCP. ^ , 

PoflHHa C. arizonica Greene — KanH^opnafl h HoBaa McKCHKa, rae 
B HeKOTopMX Mecxax pacTeHHe oSpaayex ropHue Jieca na oucoxe ox loUU ao 
2400 M naa ypoBHeu Mopa. 

Cupresaites sp. (pollen) (ex gr. Cupreaaus pallena Bolch.) 

Ta6Ji. XVI. pnc. 20 
nponapax J'fi 191 

HaaMexp raiabaeBoro aepaa 22 — 28 |i. 3epHO c$eponaaabHoe, no necKoab- 
KO BbixaHyxo no oahoh hs oceii. Bo3mo>kho, hxo nocacAHce ne omociixca k 
MopiojioraaecKHM npHsaaKaM sepaa, a aBaaexca pcsyabxaxoM AC(i)opMannH 
npH ero o6pa6oxKe a BUSBano xeM, axo aepno o6biauo Aaex rjiySonyio xpemnny 
a jierKO CMiiHaexca. 

9K3HHa njioxnaa, Anycnofinaa, ho AoycjiOHHOCxb npocMaxpifsaexcn c xpy- 
AOM H yAaBHHBaexca ne aa Bcex 3 K 3 eMnjiapax. B HeKoxopux cjiyaaax aioiiHa 
HopaBHOMepHO MenKoCyropaaxaa, Bcpuee — aepiincxaa, xaK kbk BCAHaHaa 
6yropKOB qpesBbiaauHO Maaa. 

Ilo BHemHCMy o6nHKy nbiAbiia ncKonacMoro bhab apcaBuqatiHO 0J>H3Ka 
K BHAy, onneaHHOMy H. A. Boaxoanxiiaou (1953, exp. 68, xa6n. X, pac. 27) 

' noA aasBaHHeM Cupressus pallens. Oaa nMcex xaa we Goabuioc cxoactbo c 
muibnou coBpeMeaaoro bbab Cupressus torulosa D. Don., oxaaqaacb ox 
aero nnmb weabniefi BenaqaaoH. 

MecxoaaxowAeane: IlaBJioAapcKOc IlpnnpTMrabe, noc. Hapa- 
MOHOBKa, CKB. 1, HiDKHae ropH30HTU qcraHCKoa CBiixbi (anwaaii onaroncH). 

PaenpoexpaaeHae: Bcxpeqca b IlaBJiOAapcKOM npaapTuaibe, 
ox HHWHeqeraHCKHx rjiaa (Bepxaaa onaronca) ao qcxBcpToa cbhtw kohxji- 
Heaxanbabix oraoweanfi. OxMeqca b ccpbix raaaax ccaoMaaa a xy poaa (Cu pres- 
sus pallens Bolch.) aa BocxoqaoM cK-noae lOwaoro Vpana, b aiiWHCxpcTaq- 
Hfaix oxaoHteaaax lora EBponeacKoa qaexa CCCP. B aoncac a b aiiwiiiix oxAe- 
jiax ojiaroneaa Bcxpeqacxca qame, qcM b Bopxaax ropiiaoaxax ojiaroncaa. 

CoBpeMCHHoe pacnpocxpaacaae C. torulosa npaypoacao k SanaAKUM Fa- 
ManaaM, ox Henana ao Byxaaa, a laKwe k I^eaxpanbaoMy Kaxaio. Pacxeaae 
ropaoe a cyxojuoGaBoe. 

Chamaecy par lies sp. (pollen) 

Ta&i. XVI, pnc. 21; taSa. XVII, pnc. 1 
npenapar JSt 259 

J](HaMexp ittiAbneBoro sepaa 23—25 i*. IIiiiAbua c^poaAaAbaaa. Sepao 
cHa6}Reao xpenraaoH, npoxoAHUtea, no Maeaaio H. A. EoAxoBuxnaoa, no 
aapoAumeBoa 6opo3Ae. Hanaqac aapoAuincBon 6opo3Ai>i npa nayqcaan aa- 
ntero bhaa ae oSaapyaccao. dRsiiaa MejiKomanoBaxan. 

3a HCKnroqeaaeM aanaqaa sapoAumeBoa doposAU, o6ninn oGnnR auAbau 
BbiA^eaaoro bhas aweex acRoxopoe cxoacxbo c Chamaecyparis Lowsoniana 
(An dr.) Pari, a c Chamae cyparis Shuzkii Bolch. 

MecToaaxoHCAenae: IlaBnoAapcRoe npaaprumbe, 03. KcMBp- 
Tys, o6a. 6, qexBepxaa esaxa RoaxaaeaxaAbaoro oAaroaeaa (Bcpxaan onaro- 
oen). 

PacnpocTpaHeaae: ox eepxaero Mena ao oaaroneaa AsaaxcRoa 
a lora EsponeicRoa qaexa 0(XP. PoABaa Chamaecyparis Lawsoniam ^ 
ropBM paaoau (^sepaoi AjtepaRB a paaoae p. KaAB^iopBaa. 


KJIACC GNETALES ENGL.— FHETOBBIE 

IlHAbaa, oxHeceaaaa k Knaccy Gnetales, Aenaxca no Mop^OAoraqecKB^a 
npHsaaKaM aa abo rpyanu. K nepBoa othochxch nuAbaa CHAbao BbixaayxoH 
aAAHncoHAaAbaoH ^opMu, HMeiomaa b 6okoboh npoeitAHH oqepxaaae noqxa 
upaBHAbHoro 3AAHnca c aaocxpeaabiMH BepranaaMH. V apobhhx $opM aa 
aepaiHuax sAAiiaca OTCAoeaae SKaaiibi oSpaayex noAoGne peAyAapoBaaaHX 
BOSAywHUX McaiKOB. TeAO aepea aioro -xana HMeex apoAOAbaue CKAaARBj 
aiewAy KOTopuMH apoxoAHX asBUAHCxue GoposARU (ae sapoAbinieBue CoposAw), 
HcnoAHHiomHe, no-BHAHMOMy, poAb rapMOMeraxa ^ (xa6A. XVII, pnc. 3, 4, 6, 7). 
Ha peopax aKsiiabi, oSpasyiouieu ckabakh, npoxoAax GoposARa, Roxopbie, 
no-BHAMMOMy, HBAflioTca aaaAoraMii sapoAwnieBbix. Ilpn pacaonoweaHH aep- 
aa B npaBHAbHOH noAnpaoii npocRAHji oMcpraana ceaeana axnx sapoAbinieBux 
6opo3A apcRpacHO bhahh (cm. xsGa. XVII, pac. 5,11, 12). K xanoMy xany 3e- 
pea OTHOCHXCH nuAbita Bcex bhaob Ephedra a Welwitschia. PaaMcpu nx o6uq- 
HO Rpynabio (ao 60 (x no GoAbUiea oeu). 

Sepaa Bxoporo xana upcACxaBAHioT coCoa c$eponAaAbnoe tgao c oahoh 
3 apoAbiuieBOH 6opo3AOH H c MeARomniioBaTou 3R3nuoH. Pa3Mepu 3cpeH axo- 
ro xana ae Aocxaraiox 25 |x. Ho BaeinaoMy BiiAy nwAbaa axoro xana aecROAb- 
Ko aanoMHHaex nuAbuy Cupressaceae, no oxAiiqaexcn ox aee 6oAce haox- 
Hou 3 R 3 HHOH. HsM HBBecxcH OAHH npeAcxaBHxeAb CGM. Gnetaceac, a HMeaao 
Gnetum Gnemon L., onacauabia SpAXMaaoM (1943, xaGA. XXII, ^ar. 410). 

Knacc Gnetales aoboabho ApeBaaii. M. M. IlAbaii n cbohx MaoroancAen- 
jiLix paooxax, nocBauteanbix npiipoAC nycxbiuHbix paoxeana, neoAHORpaxno 
yaoMHaaex o xom, qxo BeAbBaqaa HBAnexcH oahhm u 3 pacTenaii, iioHBHBmaxcH 
aa rpaaa aaaaAa pasoaTna noRpuTOceMenaux a, bobmowho, qxo hmchho ♦npa- 
BCAbBuqiiH», MHoroqucAeaiibie bham nwAbau aoxopoa Bcxpeqaioxca cate b 
ncpMCRHX oTAOweauHX, a Guah TaRoii nepexoAaoa ^opMoii ox roAOceMcaabix 
K aORpUTOCeMOHUblM. 

B Me 3030 ucRHx AGcax, no AaaawM M. M. HAbaua, ywe cyntecxBOBaAii 
npeACxaBHXcAU poAa Gnetum. FlbiAbaa we BeAbBuqua oxMeqaexca b GoAbmoM 
pasuooGpasaa b lope a MCAy. B xpexnqabix oTAOwcanax ywe BCxpeqaiOTCH 
pasAuqaue bhabi Ephedra. 

K cowaAcaaio, hoxoarb MaRpocRonnqecRHX ocxaxROB Ephedra apesBu- 
qaiiao peARa. Bussaao nocAeAuec cRopec Bccro tgm, axo pasBaxae CBoe BeAb- 
Baana a s^eApa b ochobhom nonyanAii npa apaAHOM, nycTbiaaoM pewnae, 
a B ocaAoaabix oTAOweanax apuAHoro RAUMaxa xpyAHO owaAaxb GoAbnioro 
KonaaccxBa coxpaHHBmnxca pacxaTeAbHMx ocxaxKOB. HoaxoMy ocoGchho 
G oAbmoc SHaacane npaoGpcxaiox Anaabtc cnopoBO-nbiAbitcBoro aaaAHsa, xaK 
RHR nuAbna nycTbiHHUX xpaBaancTbix b RycxapaBROBtix paoxenaa npenpacHO 
coxpaaaexca b ocaARax, c^opMnpoBaBmnxca b ycAOBaax RonxnaeuxaAbHoro 
pewHMa. Ecah corAacnxbca c AaaiibiMn B. A. BaxpaMeeaa (1947) o CBnan 
pasBaxaH noRpbtxoccMCHHiiix c BosnaKaoBcaaeM apnAHoro nonca aycTbiub, 
npocxapaBmerocH ox Aij^pnait ao L(eHTpaAbH0fi Asaa b rohuc Bepxnefi iopu, 
TO RAacc rncToBbtx, b aacTHoexn BCAbBnaua, a AOJiwen Gua HBatbca nep- 
BMM npeAcxaBnxcAeM nepexoAHbix $opM ox roAoceMeaHHX r noRphixoceMen- 
HblM. 

B Haexoantee BpeMH BCAbBaann HBAflexCH BbiiiHparontHM poAOM; b conp^ 
MennoB ^oiope coxpaHBAcn toabro oarh ee bha — W€lwit&:hia mirabilis 
Hook, c orpaBnacaubtM apeanoM b KDwnoit A^paae. 

IlbiAbiia Ephedra noHBAHexen b bbab eAHHaanbix sepea a bhaob, no poji- 
cTBeHHUx coBpeMenBon ^ope, cpeAH oGntero RoimACRca BepxHcnaneore- 
BOBbix cneRxpoB, necROJtbRO yBCAaaHBaexcH ROAHaecxBeHHO n imoAen — 
nABOAene h Aoexaraer MaRCBMaAbHoro pasBHXBA b ronoAcne. 

* AmiapaT, oGecneamaKHitEB aRRoitoAaaHio aepsa npa tt^teaemH BsawBOCi*. 
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Pon Ephedra npoflOJiHcaeT cBoe paaeaTHe a b aacToamee BpeMH, mien 
iioBOJibHO mapOKHa, cantHO pasoMKayTiia apeaji — ot iowhhx mapox cyo- 
TOOCHKOB a nyoTWHb ao cxenaux paaoaoB CaSapa. BoJ^aope KaaaxexaHa, 

B ocoSeaaocxa »ero aeaxpaabaBix a k)«hhx oSaacxax, Ephedra b aacxoamee 
BpeMB arpaer aHaiaxeabayio pojit. 3xa <]^aopa BKJiioaaex qexupe aaaa 
Ephedraijlamiap, 1947): E. distachya L. — aaaeoaee xanaHaHii npeacxaBaieai. 
KOBMabHHX H KOBwabHO-TBaqaKOBMx cxenea; E. equisetina B g e . — 
nooHOCxenaoa »aa aa kbkhhx KaMcuacxux caaoiiax KycxapiiaaoBoro a aec- 
tforo aoaca; E. intermedia S c h r e n k. et G. A. Key- npaypoBeaHaa 
It nvcxwaaM a nycTMHHO-cxenHOMy xany accoaaaaaa Ueaxpajibaoro Kaaax- 
CTaaa, a E. lomatoUpis S c h r e n k.- xamae paoxeaue necaanbix nycxuab 
lOmaoro Kaaaxcxaua. Apyrnx npeacxaBBxenea KJiacca Gnetales b coepeMea- 
Boa i^aope Kagaxcxaaa aex. 

CEM. WELWITSCHIACEAE — BEJlbBHMHEBHE 
WelteitacMtee protomirabilis sp. nov. (pollen) 

Ta6a. XVII, pac. 2 
ripenapax Mi 170 

r o a o T » n: naenogapcKoe IlpaBpxHnii.e, 6aB3 r. IlaBJioAapa, ckb. 1, 
o6p. 258, cjiioAHcxHe raaaM noArjiayKoaaxoBoii xonma (flaxcKau (?) flpyc). 

HaaMexp OMBbaeBoro aepaa no flanaHoa oca okobo 50 p, no Majioa oca 
30 p; nnHaa Tena 42—47 t*. ribiabaeBoe aepao yAJiaaeBao-ajuiancoBAanbaon 
AopMu. Teno caaeweao ABeaaAnaxbio npoAOJibiiMMa rjiy6oKnMB KaaaoBBA- 

humh b noaepoaaoM ceaeaHH 6opo3AaMn (ae 3apoAbinieBbiMn), BUKaaHBBaio- 
mnicHCH K BepaiBaaM sepaa (k noniocaM ero). 3xa 6opo3AH oGpaaoBaaM bh- 
COKHMH cKnaAKaMM— pe6paMH 3K3nnM. Ha ahg 6opo3AOK npoxoAHX aaBana- 
cxHe aaaBH c oxBexBAeaBHMa aa ax GoaoBMe cxenaa (xa6A. XVII, pnc. 2). 
3 th HBBHaacxtte JiHaHH noAoSabi rapMOMeraxabiM naanjinaaM nuababi Ephed- 
ra, 3K3HHa aecKoabKo oxcnaaBaexca aa Koapax xena (aa noniocax ero), 
o6pa3ya yroAmeuaH, noAo6HMe BosAymausi jieaiKaM y najibUH Pinaceae, 
HO ciuibHO peAyHHpoBaaHMC. r. , . 

Orpocaae -waa nbuibau WeUoitschia aecbMa oahsko k cxpoeanK) xeaa tphed- 
ra. HanHaae ate BupocxoB aKsnitbi b bhag saqaxoaaHX (iwia peAynapoBaa- 
hhx ?) BOBAyWHHX MeniKOB aecKOAbKo c6AHH{aex ee c XBoltabiMa. 

HeKOTopyfo aBaaoraio no jiop^AoraqecKnM npnaaaKaM Moatno npoBecxn 
lieiRAy BHAOM WelwU^ia aa naaeoreaa IlaBjioAapcKoro npnapxbimba a bh- 
noM TOTo me pOAa, BMAenenabiM A. A. HarypaeBoa (I 95 I 3 ) aa 30HChobux ot- 
hohcchhh SattaAHoro Kasaxcxaaa. OxAaqaexca npaapTHmcKaa bha ox 3anaA- 
HO-KaaaxcTaHCRoro 6oaee hcho BMpaweaaHM oxcaoeaneM auanabi a aecKonb- 
Ho Ooaee cyateaHofi BepexeHOoSpasHOH ^opMoa xena. Ox VV. macrolobata 
B o I c h. HB 6acceiHa p. 3M6bi (rorrepaBCKne raHHu) aara bha oxnaqaeTca 
CoHbrnniH pasiiepaMH BosAyniHMX MemaoB. Ox W. Alckhini B 0 I c h. (Ce- 
BepHufi Vpaa, onoKOBHAHMe necqaHHKR — mcji) oxnaqaeTca MeabmaMH paa- 
iiepaMH H 6oHee cyateaaHftf xenoa. 

IlbutbHa coBpeiieHHoro bhah W. mirabilis Hook, onacaaa y dpAmaHa 
(Bidlmaa, 1943) nSayep (1950). Ho cBoeMy cxpoeaHio nnjibaeBoe aepao co- 
BpeuGHBOH BBatbBHHHH SniraKO K HCKonaeiiofi 38 HCKJiioaeHHeM Soaee oKpyrJiofi 
^pubi xeaa it MCHbiaero paaMcpa BosAyniHHx uemKOB. 

i{eoxoHaxoHtAca^<^*<^* ronoTHH. 

PHcnpoexpaBeaHe: MejioBtie oxjioateHHa (cpeAHHfi h BepxRiti Men) 
BaniAHoro KasaxctaBa; BepxHim Melt r ropH8oHXM,norpaHHqHHe c naaeoRp* 
mat B GeaepROit KaaaxcxaRe. 8oiteB (HRSit ororoboh xorirr aiopcRoro naaieo- 
i«Ra) SaitaRRoro Kasascxana r BoQeROBHe oTitoaReHHR SanaffRoro Kasax- 
cxaaa Ji pafioae Ban— Xoaaa*, 
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HcKoaaeaoiie ocxaxKa, Kposie nbuibBH b xpexHaabix a MeaoBHx oxAoate- 

HBHX, eme HeH3BeCXHH. 

CEM. EPHEDRACEAE — XBOflHHKOBblE 
PoA Ephedra — XboShuk 
Ephedra eocenipites Wodehouse 
Ta6.x. XVII, pnc. 3 
ITpenapax Mi 170 


BenaqHHa aHJibaesoro aepaa ox 58 ao 75 p. Sepao BepexeHOo6pa3HO-3Ji- 
AHncoHAaabHoe, oaepxaaae b 6okoboh npoeKaaa yAnaHeHao-oBaabaoe c aa- 
ocxpeaaHMH BepranaaMa. Ox aonroca k aoaiocy npoxoAflx npoAonbaue ray- 
6oKHe canaAKH 3K3 hhh. KonaqecxBo canaAOK aeqexaoe — 5 ana 7. Pe6poBHA- 
aue 6opxa canaAOK b aaBacHMocxa ox paaeyxaaaa nunbUH Moryx Suxb ya- 
KHMH ana raapoKHMH. MewAy OopxaMH canaAOK o6pa30BaHU myOoKae 6o- 
po3Abi(no-BHAHMOMy,3XOHe aapoAwineBbie 6opo3Abi) c KnaaoBHAHUM nonepeq- 
hhm ceqeuaeM. Ho gay 6opo3A npoxoAax aaBnAiicTaa xpemaaKa (rapMOMe- 
rax) noAoSaaa xpemanaaM y coapeMcaabix bhaob Ephedra. SKaana BMeex 
MeaKoaepnacxyio cxpyaxypy, axo aaoGpajKaexca b bhab MeaKoxoqeqaoro pa- 
cyaaa aa aoBcpxHOCxa aepna. . j „ u „ „ 

Hbuibaa HMeex noanoe cxoacxbo c nwAbRoa E. eocenipites Woden o u- 
se, onacaHHoik aa aoueaoBux oxAOHteaaa Tpaa-PaBep (Wodehouse, 
1932, xaSa. aa exp. 499, (j^ar. 20). HuwXbaa acKonacMoro bhab Ephedra BMeex 
eoAblaoe CXOACXBO c nuAbnoa ubiae atueymero BUAa E. glauca, onacaHHoa 
ByAxayaoM (1933), a xauate c nbiAbaoii abiae atasymero eaAa Ephedra stro- 
bilaceae Bunge, onncaaHou aexopoM (1954). 

MecxoaaxowAeaae: HaBAOAapcKoe npaapxHnibe, noc. Hapa- 
MoaoBKa, CKB. 1, noArAayKoaaxoBbie tahhu AaxcKoro (?) apyca (Men naAeo- 

aenpoexpaaeaHe: aoaea CeBepnoa AMepaKn; Bepxaini Men 
a aoaea Cenepaoro Kaaaxcxaaa; Men a naaeorea (aasbi) 3anaAHoro Kasax- 

^^^BTaacTOHmee npeMa E. strobilaceae Bunge paenpoexpaaeaa b haocko- 
ropabix qacxHX l^eaxpaAbnoii Aaaa aa nexynax necKax. 

Ephedra af I. Przewalskii S I a p f. 

TaGn. XVII, pac. 4, 5 
H 

Tlpcnapax Mi 198 

IlAnHa RbiAbReBoro aepaa okoao 50 ix, raapaea (no MaAoa oca) 32-^ p. 
3epHO 3AAHncoHAaAbHoe,oaepxaHHeB6oKOBOHnpoeKRnH 

SaoexpeHHUMH BepmHHaMH. TgAO CHa6«eHO npOAOAbHHMH HteAOOKaMB ( 
posAana), pasAeAeaRbiMn cKAaAaaMH — pe6paMH. 

3K3HHa OAHOcAOHRaa; xoAmaaa 3K3HHbi ananaxeAbHO ^ 

aoBepxHOCTH 6opo3A H yBeAHREBaeTca aa BepmRaax ckahaok. Upa axou Bep- 
mHHM RAR pe6pa ckahaok paaABoeHbi b b^ 6opo3AM, ^ 
aaexca npn n^pRoit noao«eHna aepna. 

Hbi Ha nompxRocxR pe6ep R rbabioxch 
yrnyenoRRR iiewAy cRAWtRaRR BKaRRbt - amnb 

Boro aepna r apimM ycAOBRini. Hpa Bacyxax btr cKnaAKR cnocoSctnyioi 
HaH6oALeiiy cLMaRR J^pna. npH nacxynjieHHB 

oaaOyxaRRmero, 6e8 paapMBOB brbrhm. Ho Ha6aioAeHna*t B. B. Saynpi narnb- 
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annnnca aa cneT BBiBepnyBraHxcH a pacnpaBHBmnxcfl cKJiaAOK h dopoafl Me- 
HCJIY HHMB. 

B paSoxe M. 11. TpaByK (1954) npHBOAHTCH onacaHHe cospeMenHoro bhab 
Ephedra Przewalskii S t a p f., BecbMa GnaaKoro no Mop^onornnecKHM npn- 
ananaM k nameMy ncKonaeMOMy BHAy. M. 11. TpunyK oTMenaei, bto ochobhog 
OTAH nne nunhnu E. Przewalskii ot nponnx bhaob aaKAionaeTCH b tom, hto 
ona cnaewena 20 SoposAaMH, npHAeM 10 na hhx rnyeoKne, do^th AoxoAnmne 
Ao noAioeoB (npn noAOJKenHH aepna b noAnpHon npooKunii), a 10 doag 
kopotkhg h mghgg rAySoKne, noaxoMy «AOAbKH» pacnoAOjKGHbi napaMH. dxox 
npHanaK — AoSaBOHHbie mgakhg OopoaAKH na peGpax ckabaok — nacxoAbKO 
CBOGo6pa3eH, nxo Mowex cAyHfnxb ociioBaHHGM aah xoro, htoou bha E. Erze- 
walskii h oniicanKbui naMH HCKonaGMun bha CHHxaxb 6 ah3Khmh. 

MecxoHaxojKAeHne: IlaBAOAapcKOG IlpHHpTbinibe, oa. KeMHp- 
Tya, o6h. 6 , fakhm c oxneHaTKaMH pacxcHHu, Bxopan KOHTimeuxaAbHaH CBuxa 
(BGpX CpGAHGrO OAHrOAGHa). 

Ephedra cf. diatachya L. 

Ta6a. XVII, pnc. 6,7 
3 

ripenapar JV* 259 

^AHHa nbiAbncBoro aepna (no aahhhou och) 58 — 70|x,iHnpnHa(no MaAoii 
och) 40 — 50 p, B aaBHCiiMocxn ox xoro, naxoAnxcn ah aepno b cwaxoM hah paa- 
GyxmcM cocxohhhh. OnepxanHe nuAbiteBoro aepna b 6 okoboh npocKUnii yA- 
AHHGnno-oBaAbnoe. Bepno hmggx ox 6 ao 9 6opo3A n ctoabko jkg yanux peo- 
pwniGK. FapMOMerax Bupawen aoboabho hgtko, bgtbhcxuh, no BCxonKH ana- 
nnxGAbHO Kopoxe n Monee paaBoxBAHioxcn, hgm y nbinbUH E. cf. intermedia^ 

Ham HCKonacMbiH bha cxpoenncM rapMOMcraxa, OopoaAon h pc6pbimeK 
cxoAOn c nuAbnoH cospeMcnnoro bhah E. distachia, onncannoro M. H. ipn- 
qyn (1954). OxAnnaexcn ox nero 6oAbraeH BeAHAiinoH n ne cxoAb hcho 
BbipawGHHbiM rapMOMeraxoM. 

MecxonaxosKAenne: IlaBAOAapcKoe npnnpxbmibe, oa. ttCMnp- 
Tya, necnano-rpaBHHHUD otaowghhh nexBepxoH cbhxh. 


Ephedra atf. intermedia Sc hr. 

Ta6n. XVII, pnc. 8, 9 
3 

IIpcnapaT 259 


Bhah, 6AH3KHe no Mop^onornnecKHM npHananaM, ynoMBnaioxcn b cag- 
Ayiontux pa6oxax: 

1940. f/jAerfra Thiergart. Die Mikropalaontologieals Pollenanalyse im Dicnst 
der Braunkohlcnforschung, Taf. IV, Fig. ^ . • u n n j 

1949,. Cf Ephedra Thiergart. Der stxaligraphischc Wert mesozoischcr Pollen und 
Sporen, Taf. IV/V, Fig. 39. 

^Aitna miAbAGBoro aepna (no 6oAbniefi ocn) 65 — 70 |i, mnpnna (no MaAon 
ocn) 30—40 p. Bepno yAAHnenno-aAABnconAaAbHoe, onepTanne b Ookoboh 
npoeKnnn yAAnnenno-OBaAbnoe, b noAnpnon npoeKnnn — ncxapex^ nnxn- hah 
mecxByroAbnan aBeaAonoAoOnan ^nrypa. XIuAbucBoe aepno cna6>KCHO ne- 
TEipbMn, nnxbio hah mccxbw cKAaAKaMH h, cooxBexcxBettno, nexupbMn, nnxbm 
BAH mocTbio 6opo3Aaiw. Ho snemneMy Kpaio naHtAOH cnnaAKH pacnoAOHtenH 
yaKH© yrAy^ttMa — aapoAMncBMe 6 opo 3 AKH (?). 

SitaHHa OAHOCAOHHait, jioAKO-iiAocKoeyropHama. Konxyp peOpoBBAStiz 
KpaenctcnaAOR HMeerBaBHAHcndlpRcyHOR. Ho Aay a cxonnait Oopom 


MencAy CKAaAKaMH xoporao BHAna HaBHAHCxan h BexBHCxan ahhhh rapMo- 
MGraxa. 

IlbiAbAa coBpGMeHHoro BHAa Ephedra intermedia S c h r. , onHcannan 
M. n. FpHHyK (1954), hmggt bgxbhcthh, nacxo ABaJHAu bgtbhcxiiIh rapMo- 
Merax. PaaMep aepna conpeMennoro BiiAa okoao 60 (x. McKonaeMbiH bha otah- 
naercfl ox cospeMenHoro 6oAbmeu BeAH^Hiiofi h Monce bgibhctlim rapMOMcra- 
xoM. IlocneAHee Montex aaBHcexb ne cxoabko ox paaAHHHa b cxpoennH, ckoab- 
KO ox coxpannocxH aepna h cxenenn ero MHnepaAHEamm. 

IluAbAa E. aff. intermedia iiMeex xaione 6oAbnioe cxoacxbo h c nuAbnou 
coBpeMGHHoro BHAa E. slrobilaceae Bunge. OxAHqaexcn HCKonaeMan nuAb- 
na ox axoro BHAa MenbraHM KOAHnecxBOM 6opo3A h peopumeK h 66AbniHM paa- 
MepoM. 

MecxonaxomAonne: IlaBAOAapcKoe npHnpxbirabc, Saccefin 
p. HHAepxu H 03. KcMHp-Tya, necqano-rAHHHCxbie oxAomeuHH nexBepxoii cbhxh 
KOHXnHenxaAbHUx oxAonteuHH Bepxnero OAiiroueua. 

Pacnpocxpanenne: nuAbua Ephedra aff. intermedia, ne onpe- 
ACAenHan ao bhab h oGoananaeMan Ephedra sp., neoAnoKpaxHO oxMenaexcn 
B cnucKax nuAbucBHX cneKxpon Kaaaxcxaiia ox oAHroneiia ao neorena bkaio- 
unxeAbHO. 

CoBpeMcnnuH bha — E. intermedia S c h r. — xiinHAHun nycxHHHHH h 
nycxuHHO-cxenHoii bha L],eHxpaAbHoro h lOmnoro Kaaaxcxana. Cgauxch na 
KaMenucxoM u necnanoM rpynxe b accounaminx noAunnux nycxuiib. 

Ephedritea trinata sp. nov. (pollen) 

TaGn. XVII, pnc. 10, 11, 12 
IIpcnapaT Kt 146 -|^ 

F o A o X H n: IlaBAOAapcKoe npnnpxumbe, Gacceuii p. HnAepxu, caio- 
AHCXUC TAHHU C paCXHXeAbllUMH OCXaXKaMH, BXOpan CBIlXa KOnXHHeHXaAbHUX 
oxAomcHHu (oAiironen). 

,r(Aniia nuAbACBoro aepna (no aahhhoh och) 35—40—50 p, mnpnna (no Ma- 
Aoii ocii) 25—28 p. 

IlHAbaeBoe .aepno yAAHHeHHO-aAAiinconAaAbnoe c xpena bucokhmh CKAaA- 
KaMH — peSpaMH, MCHtAy KOXOpUMH npOXOAHX FAyGoitHC 6op03AH C B3BH- 
AHCXOH xpeutHHOu HO Awy (rapMOMcrax). SapoAHmesHe CoposAM pacnoAonce- 
HU na noBcpxHocxH CKAaAOK, nxo xopomo bbaho npn pacnoAomennH aepna 
B noAapiiOH npocKHun. 

Ho BuemneMy oGAiiKy aepno AOAHtno Ghtb oxBOceno k poAy Ephedra, ne- 
CMOxpn na xo, <rro KOAHneexBo GopoaA n ckabaok y ncKonaeMon ^opMu ana- 
HHxeAbHO Menbme, ncM o6hhho y nHAbncBHX aepen iisBecxnHX naM coBpe- 
MCHHUX BHAOB Ephedra. AnaAora epoAH coBpcMeHHHx bhaob hgx. 

MecxonaxomACHneccM. ronoxnn. 

PaenpoexpanenHe: oAHronenoBHC oxAOHtenHn IlaBAOAapcKoro 
IIpHHpxumbH. 

CEM. GNETACEAE — THETOBME 
Cnetmnltes sp. (pollen) 

Ta&i. XVII, pnc. 13 
npenapaT 14 

IlHAbneBoe aepno c$epoHAaAbnoe, OecnopoBoe, OeaSopoaAHoe. Ji^naMexp 
oHAbneBoro aepna okoao 18 p. OKanna ABycAOHuan (?), TOAinHna ee oroao 2 p. 
C^AbDxypa ueARoGyropnaxaft. Byrr pKF notxaftAeBH neiuioTBo, nnorAa om 
ocTpoKonenHHe b TorAfi itoBepxBocxb moikbo naaBaxb MeAKomnnoBaxoi. 
Konxyp aepna itennoBCMinBcmS. lloBepxnocTb RpynnoTonennaH. 

i7l 
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poflOBoe HasBaHDe, trk KaK b ^BnojiHe bosmohcho, bto BnocneACTBHH 

™pa3,o 6<..ee 6..,- 

““*M%Txirrir4tre:"« np^p^ao. ropa Boo-B«a. oaK- 
oayjacKaa Gmtum h nono6BaH ci, a TaK«o paa- 

PacnpocxpaHe h oxMeqeHU b naneoBGHOBHX oTJioweHHHx 

IIpHHpTHinbH. 
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Hsb. FjiaBH. Goran, caga PCiDCP, 1930, 29, Bun. 3—4, 

KpnuiTO^OBBq A. H. 1. Ochobhuc nyxn paaBHXHH ^opu Aana. — yneHue aan. 
JleHHHrp. roc. yaHB.t 1936, A* 9, cepnn reon.-nonn.-reorp., buii. 2. 

KpnmTO^OBHn A. H. 2. PaaBHTHe 6oxaHHKO-reorpa$iriecKnx npoBranaa cesep- 
Horo nojiymapnn c Konaa MCJiOBoro nopnoga. — Cob. GoraHUKa, 1936, As 3. 

Kpnniro^OBBn A. H. BoxaHHKO-reorpa^imecKafl h KJiHMaxnnecKan aoHa.xbHOCTb 
B KOHne naneoaoncKOH apu. — Hpapoga, 1937, J6 2. 

KpBBiToAoBH’iA. H. MnogeBOBan ^lopa VKpaBau h ee cansb nepea ypan c xpe- 
TiniHOH 4*iopon A3BR. — C6opHBK nasiHTB A. B. iIiOMHHa. KaeB, Hag. AKag. &ayK 
ynpaBHCKOB CGP, 1938. 

KpBtDTO^oBiin A. H. XapaKxepHcxHKa xpernmaux $aop KaaaxcxaHa. B kb.: 
retMinmn CCGP, x. 20. JI., rtcreojinagax, 1940. 

KpMmxodioBHnA. H. naneo6oxaHiTKa. Hag. 3. M.— JI., rocreonasgaT, 1941. 

KpnmxolioBHn A. H. HpoBcxoiRgeBBe b paasBrae MesoaoicKOH ^opu. B rh.: 
Tpygu R>6BJieHBOH ceccaa JlenBBrp. roc. yHHB., 1946. 

KpRiaxo^OBan A. H. PaaBUTBC 6oTaHBKO-reorpa$BBecKBx oogacrea cesepHoro 
nojiymapaa c Hanana xpexuBHoro nepBOga. B kh.: Bonpocu reogoraa A3 bh, t. II. 
Hag. Attag. nayK C5CCP, 1955. . . 

KpBBtxo^oBBB A. H. BnagBGBHlI. B. HoKue MatepBajm k xpexHTOOB $jiope 
TypraficRofi oGnacra.— Has. Anag. nayK, cepBB 6, 1915, 9. 

RygtiXBacoB M. B. 3xK>gu ho 4R>piiBpoBaBBio pacxHTCJtbHoro noKposa atapRBX 
ttycnrai. a crenei Cpega^ Aaaa. B kb.: MarepBanu no BcxopBB^opu ■ pacTBieab- 
bocthOOCP, BUn. 2, M.-Jt., Hag. ARag, HayK OCCP, 19«. 

RynpBBHOBa JI. A. O atutbite ogHogpgwtux pacfraoni.— C ob. ooiauBKa, 1845. 13. 
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K eu n6en X. BorasHHecKHe nanflma^TH aesiHoro raapa. OnepKH no reorpa$HH 
paCTOHHHt M., Haa. nnocrp. Jinr., 1948. 

Jl a B p e H K o E. M. reoSoxaHHKa. Bun. 5. M.— JI., Han. Anafl. nayK CGCP, 1948. 
JI a B p e H K 0 E. M. Boapacr 6oTaHuqecKux oujiacxeii EBpaauii.— Mas. Anaa. uavK 
CGCP, cepiin reorp., 1951, JV*! 2. 

JIaBpoB B. B. K cxpaxarpa^iiii KonximeHTaabHoro naneoreH-Hoorena TypraiicKoi 
BnaflHHu. — M3 b. AnaH. nayK Ka3a.vcKOH GCP, cepnn reoji., 1949, Bun. 9. 
JlaapoaB. B. 0 eyuHoii cxpaxurpa^HBecKon cxeMO hjih KouTHiiOHTa.’ibiiux xjienitiinjx 
oxjioweHuii npnapajibfl, Typran ii lora SanaAHOH GiioupH. — Becxn. Anan uavi; 
KaaaxcKOH GCP, 1951, Ks 1 (70). ’ ^ 

JI a B p 0 B B.. B. KpaxKHii ooaop KOnxnneuxanbHux xpexHHimx ^opManiui Typraa ii 
mra Banannou CiiSHpii. — Becxn. Anafl. nayK KaaaxcKoii GGP, 1953, Xs 6 (99). 
JlaspoB B. B. 0 paairime cxpaxiirpa^ii'iecKiix cxgm KonTiineuxajibHoii xpcxii'moii 
cepnn b KaaaxcxaHc h 3ana«HOH Cuonpu. — Becxn. Ai<a«. nayu IfaaaxcKoii CCl’, 
1955, JSTs 6. 

JlaapooB. B. nCoCojieBa E. II. HcKOxopue nxorn iiayncniin KOHxiineirrajii.m.i.\ 
xpexHnnux xonm TyprafiCKOu Bnaaimu. — Becxn. Aitaa. nayn KaaaxcHoii GCP, 
1948, JVs 12 (48). 

ManeoB B. II. PacxiixcjibHocxb npiinepno-MopcKiix cxpan (Bbkchhckom npoBmimtit 
CpcflnaeMHOMopbH), eo npoiicxontflenHC h CDnaii. reo6oxaniiKa, nun 4 Tpyxu Bo 
xan. HHcx. Anafl. nayit CGCP, 1940, 3. 

M a JI n B K 1 ! H a B. C. Onpeae.iiixojib ciiop n nujibuu. K)pa — moji. — Tpyau BHHrPlI, 
HOBan cepnn, Bun. 33. M. — JI., Poe. xex. naa. ne$T. n ropno-xonJiUBn. jiht., 1949, 
M a X B 0 e B a 0. B. K ncxopmi pacxHxejibHocxu MexBopxHniioro nepiioaa b naonoaap 
CKOM npniipxuiubo. — Tpyau Mnex. roon. nayn Amn. nayn GGGP, 1953, Bun 141. 
reoji. cepnn (JV» 58). 

^ ^ nujibpM nojiuneii, nponapacxaiomnx na ToppnxopiiK 

CGCP (fljin uejiofi nuJibacBoro aHajiH.3a).— Tpyau Hnex. reorp. Akba. irayn CCCP, 
1950, Bun. 46. 

M 0 H o c a 0 H M. X. Onneanno nujibpu ceMenetBa Mapenux. — Tpynu Hhct. reori.. 
man” CCCP, 1952. Maxopnanu no reoMop^onorun n naneorcorpa^Hii CCCP. 

M o H o c 3 o n-C M 0 JI H H a M. X. K Bonpocy 0 .Mop^onornn nujibpu neKOxopux mifloii 
Pinus. — Boxan. rnypnaji, 1949, 4. 

M n e a JI H m b 11 ji n O- A. K Bonpocy 6nocxpaxiirpa$nu n najicoGnojiornn rypraficKHx 
S’ flHcceprannn). TOhjihch, Mas. Anaa. nayn rpyaiiucKoir 

MnenjinmBH ji n FI. A. 1. K aonpocy 0 napajijiennaai^ini KOHTHHeirrajibinax TpeTHn- 
Hux OTJiomeHHH epeanero Teneniin p. yjibKo-flK co CMemnuMH paiionaMH Kaaax- 
crana. — Becxn. Anan. nayn KaaaxcKofi CCP, 1949, X: 7 (52). 

T 949 " n.^.^2. OxypraHCKOH ^opa Kasaxcrana. — ;i,OKjr. Anaa. nayn 

M 0 a JI H m B H JI n n. A. 1. 0 Boapacxe Kop6yj!eBMX cjiocb BaKasKaabn n Cesepnoro 
npnapajibn.— J^oKJI. Anaa. nayK CCCP, 1950, 70, JVi 1 . ^ 

M a e a Jl B m B H a H n. A. 2. na.neoGoTannnccKHe aannue b’cbh 3 h co CTpaTirrpaAncH 
KOHTRHCHTaabHux TpexiMHUX oxao»(CHBU Ka3axcxaaa. — Maa. AKan. laavK OCCP. 
cepnn rcoji., 1950, M 6. • • 7 ’ 

M<ieanBmBBaH n. A. 0 HeROTopux npHnannHajibRux sonpoeax najicoGoraniiKn 
H . ««« H3 b. AKaa. nayK CCCP, cepHS Oboji., 1952, JVs 5. 

" * Ko'^kl' tK.T'Tl.': S“ri’TT Im 

” ® poV **1928 * J? ll‘ pacTHTejibHorn. SaficancKoS kotiiobhhu. - npn- 

” ® sir 1928; W V AinyraccRofi BKcnewmBH. ~ ,aoRji. Aitaa. nayir 

HBKH^opoBa K, B. PcoaorBR b naaeorcorpa^HB CeBennoro b lIcRTpajibHoro Ka- 
'Sr* HncT.reoji.HayK AKaa.nayK OCCP, 1953, sun. 141; reoa. cepait 

^ ® owoweHHa TypragcKoS BnaaiiHM b CesepHom 

nranprumn. Ampe^par, JI., Hsa. Bcec. reoa.-rasBea. bhct., 1951 
° ® ‘ u' epcaaero najicorcna TyprafiCKofi Boamm^ b Geacimoro 

npBapajibB. M., r<w. Bayano-Texa. aaa. jibt. bo reononra b oxraHc hctd, 1954. 

O B a B H a B K O B H. H. K BCTopaa pacTHtejibaocTB »ra CpeOTCB A3 bb.- Cob. 601a- 


BHRa, 1940, 3. 


® ** OTBttueoTpCTiiaaux b nowierp^rnraHux otjioirobbbx cc- 

liS? 49 KapriBCRofi ropaoH crpami. -HaB. rjiaim. reon.-paSBert. yap.. 

2 1 ® ® S' ^ « PacROBRB i^yflH ramiapBOBa aa RpninK. — ItpapoBa, 1930, JO 1. 
O p a o B K). A. Robub anctxnaxoaQteaaa fpeTBamix i c i e K ou Hrawimx b KaaMCtatte.— 


npBpoaa, 1^7, Jft 9, 
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0 p a o B K). A. MecTOHaxowReHHe xpexannux MJieKonHxawmHX y ApanbCKoro xopn.— 
npHpo«a, 1939, JVs 5. 

0 p a o B K). A. Tpexunnue MaeKonaxaiomHe h MeexonaxoatfleBBe bx ocxaxKoa. — Tpyflu 
najieoHX. HHCX. AitaA. nayK CCCP, 1941, 7, Bun. 3. 

0 p a o B K). A. HoBue uaxoAKB ucKonaeMux MJiGKonnxaiomHX b CaGupn. — IlpHpoAa, 
1949, JVs 9. 

naBJioB H. B. PacTHxejibHoe cupbe Kasaxexana (paoxeniin, nx BemeciBa a nenonb- 
aoBaniie). M., IlaA. Ana^. nayK CCCP, 1947. 

IlajieoHToaorHn CCCP. Ilpaji. n x. 12: K p u ui x o $ 0 b n n A. H. Kaxaaor pacieHaa 
ucKonaeMOH (Jtnopu CCCP. M. — JI., Il3«. Anaa. nayK CGCP, 1941. 
n a Jl H G u H 11. B. SaMexKii 0 xpexunnux pacxeuHHx KiipruscKou cxeim. CIIG., 1904. 
n a JI u 6 H H 11. B. llcKonae.Mue pacxeHun GeperoB ApaabCKoro Mopn. — H sb. TypneexaH. 
oxA. PyccK. reorp. oGui., 1906, 4, Bun. 7. 

n a JI H G H H U. B. K uayncHino ucKonaeMou 4>-iopu ArayTaca.— Tpyau BoxaH. hhct. 

AnaA- nayK CCCP, cepnn 1, 1933, Bun. 1. 
naJinGun 11. B. 3xanu paaBiixiiH ^Jiopu npuKacnuucKnx cxpan co Bpeuenn MenoBoro 
nepiioAa. — Cob. GoxanHKa, 1935, Jss 3. 

lIOKpoBCKnn H. M. OcnoBuue axauu b paaBuxnu pacxiixejibHocxu na TeppHTopaa 
CCCP B xpexiiMHOc BpCMH. — BoxaH, wypnaji. 1954, 39. 
noKpoBcnafl H. M., EoupoBa E. 11. Maxepna.nu no cxpaxnrpa^iBB kohthhch- 
xajibHux o.inroueHOBUx ii MUOueuoBux oxjiowenHH TypraucKoii BiiaABHU. B kh.: 
Maxepnajiu no najiimojiorun 11 cxpaxurpa^iiH. M., Foe. uaynuo-xexu. H3A. Jinx, no 
reojiornu n oxpano Heap., 1954. 

n 0 n 0 B M. r, OcHOBHuo nepxu nexopMH paaBiixHn $jiopu Cpeaaeu Aana. — Biojui. 

CpcAHe-AanaxcKoro roc. yuHB., 1927, Bun. 15. 
n 0 n 0 B M. r. OcHOBHUo nepHoau4>opMHpoBaHHH a UMMHrpaiiHB BO $Jiope CpCAHCH 
Aann b bbk anTo^iiTOB n pejiHKxoBue xuiiu axon $Aopu. B kh.: IIpoGjieMu pejiHKxoB 
BO ijiopo CCCP. (Toancu coBcnianiiH, Bun. 1). M.— JI., Maa. Akha. nayK CCCP, 
1938. 

IIonpKoaa A. H. <Djiopa nnapHKoxepHeBux cjiocb l^cHtpajibHoro KasaxcTaea. — 
Tpyau Feon. hhct. Akba. nayK CCCP, 1932 , 2. 
n o fl p K o B a A. H. HoBue Maxepnajiu k xpernnHou ^ope CeBcpaoro npaapaaba.— 
Tpyau He^x, reoji. hhct., 1935, Bun. 39. najieoGoTaHHH. c6. JVs 2. 
nu.ibiicBOH aHajina. Iloa pea. A. H. KpHnixo^OBima. M., FocreojiHsaax, 1950. 
CjiaAKOBA. n. OnpoaejiCHHe bhaob Lycopodium L. n Selaginella S p r i n g. no cno- 
paM H MHKpocnopaM. Tpyau bhcx. reorp. Anaa. nayK CCCP, 1951, sun. 50. 
CjisakobA. H. 0 Mop^jiomnecKHX npaanaKax nuJibnesux sepca BepecKOBORBer- 
Hux. — JIoKji. Akha. nayK CCCP, 1953, 92, JMs 5, BoxaHHKa. 

CaaaKOBA. H. MopdKMiornnecKoe onncaane nujibnu napHoancTHHKOBux TypiateaBB 
(aJiH uejieu nujibnesoro aHaanaa). — Tpyau Hhct. reorp. AKna.aayK CCCP, 1954,61. 
C o d o a c B a E. II. Hobuo aaBHue k erpaxErpa^nn n ainwiorBii Tpcxiinnux KOBTHaen- 
xanbHux roam ucHTraabHofi mbcth TypraficKOH BnaaBHU. — BeexH. Akha. Haya 
KaaaxcKOH CCP, 1950, JVs 12 (69). 

CyKaneeB. H. IIpTumcKaH ^HTonaaeoHToaorHHecKaa BKcneamwia. HayHHO><ioiiyaHp- 
BbiH onepK SRcnefl. JI., H.aa. Anaa. nayK CCCP, 1931—1932. 

C y K a H e B B. H. UccjteaoBaHHn neTBCpxnHHUx OTaowcHnn HnatHC-RpTiiniiCKoro KPaH. 
B KH.: dKcneaBABB BceconsHOB AKaamiaa nayK, 1932. JI., Haa. Aitaa. aayK CCCP, 
1933. 

CyKaieB B. H. Brasenia purpurea M r h x. b BorxHeTpenniHux oraomeHHHX Sanai^ 
HOB CnGnpa. — JloKa. AKan. nayK CCCP, 1935, I, JVs 2—3. 

Citioopn A. M. Bexa a pacTeaHa. OGaop pactHToabaocTH nponuiux reoaonwacKHX 
nepaoioB. M.-Jl., ORTH, 1936. . „ _ 

T R T o B H. A. BaaBMoneicTBBO pacTBtenbHux cooGmeexB a ycaoBHH epeffu. M. — Jl.» 
Han. ♦Cob. nayKa>, 1952. 

y 8 H a n « e-R reGyanae M. fl. SonenoBaR (j^opa Kliraoro VpaOT. — Tpynii 
Feoji. RHCT. Akha. RayK rpyaHHCKog CCP, cepHH reoa., 1948, J*tt 4/9. 
Oopifoaosa Jl. H.CTpaTRrpa^RRccKOonojiojKCHHeHBoaracTHcejiesopyflHURCJioeB 
CcBepBoro flrRaraabR. — Bran. MOHR, orn. reoa., 1949, 24, Bun, 4. 
<I>opM 0808 aJI. H. Kocan caoRcrocTb b nroBcxowfleHHe TcppRreuRoro itarepHaira 
RymHGyaaitCROH cbrtu CeBepBoro RpaapaabB.— BKtaa. MOllIl, om. reoa., 1951, 


26, Bun. 3. . 

XosanKBiJI. H, HaxoBtaeHRe octbtkob jiopckoh nepenaxa b oottoi^bim otaio* 
BteBBHx RpaapaabB. — floita. AKan. RavK CCCP, aoBaa (»pBR, 1945, 49,^ ^ 
MarypaeBaA. A. Grpoaaae miaBiiu y Cnetales, — flotta. Arba. aaya (AA,r, 

HarypaeBa A. A. K aaScaacRoa Tperaaaoa ^^po Any-Taca. — floRR. Aaa*. 

aayK CCCP, 1948, 6t, J6 2. _ 

RarypaeBaA. A. 1 . KacKonaeitOBTpe™aHofi#aot^a^cTHTejn.aoCTa Dpaapaaaa.— 
Bnaa. Rock. 0 ^. aenuT. apaponu, ota. itoa., 1951, bmb. o. 

RarypaeBa A. A. 2.0 eop^oaoS (^aope macBoa 3aott. Taa me. 
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qHrypaeBaA. A. 3. 0 naxoHKe MHKpocnopH sejiBBOTHH b ^0^eH0Bux OTnojBOHHHX 

m /,^“rrc,“o“- c^ce.;- Cooen,. Ak... ..y. 

fl B ufa^A”™. roojiorSKofcTpMBae CeBopo-3ananHOro np»ap»”aj: ® 

paaau no reonoran ^eHTpanbHoro KaaaxcTana. M.-JI., Msa. Akua. Hayu LLLP, 

”:fr;rBrBrc““c=r3^ 

P^lanctonique conscrv6es dans les silex de la craie. T. V IX. Bui . 

C a i n g: TSfidenUrication of species in fossil pollen of Finns by size-frequency deter- 

Ch rn"ey°R*.’Tht°Kucha' flora in relation to the physical conditions in Central Asia 
during the late terliary.-Sweden Geogr. Ann., London^, 1935 
PrdtmanG An introduction to pollen analysis. Waltham, Mass., , 

E J d E S 1 1; G. Pollen morphology and plant taxonomy. V. I. Angiosperms. Stockholm, 

F u ^er'e*EEp^llonanalytf^heSt^^ in dor Schweiz.— Viertoljahrischcr Naturforsch. 

G o P^a n^wl’bie^ merkwurdigen pflnnzengcographischen rt®"l95l’ 

teleuropaischen Karbonfloron. — Palaontographica, 91, Aht. B. Stuttgart, laoi. 

H e e r 0. In: A b i c h H. Beitrage sur Palaontologie des asiatischon Russlands. Mdm. 

H o^ma"n^H\' Die^pollonanaly^lische Unterscheidung von Pinus montanciP. silvestris 

K i r hi:-e1 m?r"'F.'‘ Die ^SymploJacecn'dJ?- erdgeschichtlichen Vergangenheit.- 
PalSontographica. Beitrage NaWesch. Vorzeit., 1949, 90, Aht. B., 

R i r c h h e im e r F. Microfossilien aus Salzablagerungen des Tertiars. — Palaonto 

Krfu?eTR.* KSniferen^^id ?ndere Gymno^permen aus der^ von Lunz. Nioder- 
R Lzrn;;n ^unkohl^^ von 

p o tonftX ‘;tTslo7 • Mitteleiropa- 

R e i^sTn^^e^'r^A.' Die^TSSlTs^uShnl^uf^^^ gaolo- 

R u§*o I^p lyT^Mikrofloristi^^^ 

S e n i"n ?rH.VdiS Ha^an'ninJ 

Phnerogana.SpeciaIpublicalion Bishop. Mus. Honolulu , ^. Hawau^^ ^ 

Stockmans F. Les lignites indniens de Mol. (Belgique.)— Bull. Mus. M . 

Th ”efga?\^’F‘ Die Pollenflora der Niederlansitzer Braunkohle, ‘“/g" 

fil der Grube MargabeiSenflenberg.-Jahrb - Preuss.Gcol. Land^anst..l9 . • 

T h i e r g a r t F. Die Mikropalaontologio als Pollenanalyse im Dienst der Braunkohle 
forschung. Schrift aus dem Gebiete d. Brennstoff-Geologle, 1940, H. 13. 
ThlcrgarlF. 1. Der straligraphische Wert mcsozolscher Pollen und Sporen. Pala 

T h I* e*r*^^r t^F. *^^Die SciadopityMoiie und der Sciadopitysvorstoff in der Nioderrhe- 

T b Pollenn^ rbB'nt ^ Or Ba^ blB 

und einige slraligraphlsch wichUge Pollcnformen derselben.— Palaontograph ca, 

T h o^m^s ^ P. V. Grund^Ue zur terliSren Pollen und Sporen — Mikrostratigraphie.— 
Wod'eh ou*lVR^1^pSe?*g«ins,^elr structure, identification and significance 
W .a e"R.T«roll *7jol Ri.Br tormaUBB. -Bril. Torrey B<*. 

W»a*'eho«?s’6 if.'P. TBTtiBry rbIIbb. TbBoH shBlBSnt Ibe bocbob Ofbbb Rlmr [otniB- 
tion.— Bull. Torr^ Bot. Club., 1933, 60. 
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K T a C vT II U c III 

1,2. Podocarpites gigaiitea sp. iiov. (pollen). IMif. 2. -yBc.i. 'jOU. 

3. To JKC, rterajii. cxpoeiuifl oeiKii B03jiyinHi.i.v mciiikob. yBe.i. 400. 

4. To we, CTpooHiie cerKii BO»;iyiiiHi.ix Meiunon (ejicaa) ii cKy.ii.ii- 

typu noBcpxHOCTii tcjib ((Mipana). YBe.!. 400. 

5,6. Podocarpus atidinus Poop p. (recciil.) (iio;iHpiian iipocKium). 
yaeji. 400. 

7. Podocarpus aff. dacrydioides. A. U i c, li. \ne;i. 400. 

Daerydium elatiiniiformis sp. iiov. (pollen). Ybc.'i. 400. 

12. To we, CTpocHiie ecTKii noa.iymiujx mciiikob (eiipana) ii ci;y.n.n- 

xypu iioBcpxuocTH je.'ia (e.icBa). yBc.x. .lOO. 

13. .'IraMcaria elegans sp. iiov. (pollen). yBO.i. oltO. 

14. Agathis ovataejormis sp. nov. (pollen), ynen. 5(M). 
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1, 2. Pinus protocembra sp. nov. (pollen). Vsen. 400. 

3. Pinus ex gr. protocembra sp. nov. (pollen), yneji. 400. 

4, 5, 7, 8. Pinus strobiformis sp. nov. (pollen), ynen. 4( 
6. To Hce, Aoranb crpoennH cerKH HemKon (cnpaea) b 

noBepxHOCTB Tena (cjiena). Vnen. 400. 

9 — 12. Pinus peuceformis sp. nov. (pollen), yaen. 400. 
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1—2. Pinus exelsaeformis sp, nov. (pollen). Piic. 2,3— yBC.7. 500, 
pile. 1— yBca. 400. 

4, 5. Pinus ex gr. exelsaeformis (pollen), yaen. 400. 

6. Pinus gerardianaeformis sp. nov. (pollen). yBC.i. 400. 

7—9. Pinus longi folia formis sp. nov. (pollen). yBC-i. 400. 
i0—\2. Pinus ponderosaeformis sp. nov. (pollen). Piic, 12— Me:i- 
Kiiii Bapnanr. 

14. To wo, Aexani. CTpocaiiH cctkh Boa^yoinux mciiikob (cneBa) 
11 cTpyinypbi xejia (enpasa). yBC.x. 400. 
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K T a G JI H u e XIV 

1 — 3. Pinus bicornis sp. nov. (pollen). Phc. 2,3 — ynen. 500; 
pHC. 1— ynen. 400. 

4. Pinus minutus sp. nov. (pollen). Vneji. 400. 

5—9. Pinus taedaejormis sp. nov. (pollen). Vneji. 400. 

10. To we, CTpoeane ceTKB BoaayruHbix MeniKOB (cnpasa) h crpyK- 

TypM noBepxHOcrn rejia (cjieBa). Vaen. 400. 

11. To Hse. 

12—15. Pinus singularis sp. nov. (pollen). Phc. 14 — yncji. 500; 
pile. 12, 13, 15— yaen. 400. 

16. To we, fleiann crpocnnH CTpyKiypu xena (enpana) h cotkh 
Bos.iyinHMX MeuiKoB (cneaa). VBeji. 500. 
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Gxpaxni pafin'iecKOc :■ 


Emho Jf.wunpueena 3(tKJumcKas 

I IXWlOCeMCHBMX KaHHOSOnCKnX OX.XOHCCHng 


nas-i^pcKoro npnBpxMrabH ’n~CeBepao~ro' 

(TpyAU rcaxornaccKoro nncxHxyxa, BunycK 6) 

• 

ymotpMCieno k nnomu reown^ecKtiM uHcmumymoM. AKadeMtiu nai/K CCCP 


PerntTop na.xarutbCTBa if. .W. UenuKoea. TexanecmiB pexaRrop C. r. Ho$um>»a 

.0X108 }„ n«- * + 3 W«.»l5,0o + 2», m aea. Oxm. + 3 mc. y,.^. , 

14A+3,* iiici.=l7,8. Tmpmt 1300. Bax. JVft 1556. TMil. aait. 856. T-OOSOS. ^ 
Uena ti p. 

- HaxxreaactBo AiaaeMwayK OOCP. Moowa. &«, noaopc wicwf i«p.. *. 2i| 


2-11 Tniorpa««R Ba«a«abcT» aH OOCP. Hoenaa. r-». mp-. x- 10 




ilGIlPABJIEHHH H ODEMATKH 


Cxp. 

OrpoHi 

HaneRaTano 

JIO.DKBO OUTb 

37 

28 CB. 

BorABBOB 

OaHiaHOB 

56 

22 CB. 

Podocarpus 

Podocarpites 



kazakhstanica 

kazakhstanica 

59 

Ta6nHBa 2, 




rpaifia 1, 
cxp. 9 CB. 

P. gorardifonnes 

P. gerardianaeformis 



[ (Hht. 14, rpa^ 3 





cjiBBa, crp.ScB. 

MorpaficKiH 

MarpaficKaH 

86-87 


j <I>ar. 14, rpa^ 1 





cnpaBa, cxp. 

1 3 CH. 

Dacridium 

Dacrydium 


TpTxu rHH. mua. 6. B. A- SaiuiRiiCKaii 
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